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(54) 1H-IMIDAZ0PYRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



R* — (CH2),nv 




wherein R** represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalkyi group, styryl group, or an 
aryi group; R2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyciic or heterocyclic ring which may be substi- 
tuted; represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inha)itory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001 J The present invention relates to novel 1 H-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or inter1eukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 Is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplasty anemia, idiopathic thrombocythemia. etc.). autoimmune Intestinal 
diseases (e.g., uteerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.). endocrine ophthalmopathy, Graves disease, sarcoid granuloma, muft^le sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstittal pulmonary 
fibrosis and the like), diabetes, cancerous cachexia. HIV-lnfectlous cachexia and the like. 

15 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medcinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyf)-1H-imi- 

20 dazo[4.5-cl-qulnoline, Japanese Patent Unexamined Publicatton (KCKAI) No. Sho 60-123488/1985 discloses 1-iso- 
bulyl-1H-lmldazo(4.5-cJqu[nollne-4-amlne (general name: imiquimod) as a compound having an antiviral action and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlnoethyi)-1H-lmida2o{4,5^)qul- 
nollne as a compound having analgesic and antfconvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

25 [0003] Moreover, tiie aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN). TNF, IL-1 and the like, whch is described in Journal of interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imidazopyridlne derivatives or 1 H-lmidazoqulnollne derivatives having an Inhibitory action 
against production of TNF or IL-1 , whfch action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of ttie present Invention is to provide novel compounds which have excellent Inhibitory acttons 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made Intensive studies to achieve tiie object. As a result, tt^ey found 
novel IH-imidazopyridlne derivatwes which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved tiie present Invention. 

[0006] The present invention thus relates to novel 1 H-Imldazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 



45 




SO Wherein Ri represents hydrogen atom, hydroxyl group, an alkyi group whteh may have one or more substituents, a 
cycloalkyi group whteh may be substituted, a styryl group whteh may be substituted, or an aryl group which may have 
one or more substituents; R2 represents hydrogen atom, an alkyI group, a hatogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclte amino group which may be substituted, or a pherioxy group 
which may be substituted; ring A represents a homocydic or heterocyclte ring which may be substituted with one or 

« more alkyI groups, aikoxyl groups, or halogen atoms; R3 represente a saturated nitrogen-containing heterocyclte group 
whteh may be substituted; and m represents an Integer of from 0 to 3; provided that, when represents unsubstituted 
piperidino group, at least one of R^ and R^ is not hydrogen atom. 

[0007] According to the second embodmnent of the present invention, ttiere are provided novel 1 H-lmldazopyridlne 
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derivatives represented by the following general formula (li) or salts thereof: 



Wherein R\ R2, ring A and m have the same meanings as those defined above; represents hydrogen atom, an alkyi 
group, benzyl group, triphenylmethyl group, an alkanoyi group which may be substituted, an alkoxycarbonyt group, 
benzyloxycaibonyl group, a thlocarbamoyl group whteh may be substituted, an aikanesulfonyl group, a benzenesutfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general fonmulas (I) end ()l), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament whteh comprises as an active ingredient the 
compound represented by the aforementioned general formula (1) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.). allergic rhinitis, atopic demnatitis, contact denmatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.). autoimmune Intestinal diseases (e.g., uteerattve colitis, Crohn's disease, etc.), autoimmune comeltis (e.g., kera- 
toconjunctivitis sicca, spring catarrti, etc.), endocrine ophthalmopathy. Graves disease, sarcoid granulonna, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydenmia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medteament; and a method for the preventive or therapeutic treatment of diseases in whteh a cytokine such as TNF, 
IL-1 is mediated, whteh comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (1) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or Interieukln-I (IL-1) whteh comprises as an active ingredient the compound represented by 
the aforementioned general fomnula (I) or (II), or a pharmacologically acceptable satt thereof. 



Best Mode for Carrying Out the Invention 



[0011] SpecTic explanations of the compounds of the aforementioned general formulas (1) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (li) are characterized 
In that they have a specific saturated nitrogen-containing heterocycfic group which may have specific substituents as 
R3 among the compounds represented by the aforementioned general formula (1). IHowever, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general fomriula (11). and it should be 
understood that any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall wltiiin the scope of the present invention. 

[0012] In the aforementtoned general formulas (I) and (II), examples of the alkyI group represented by , R2 or R* 
Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3J Examples of the cycloalkyi group represented by R^ Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyi group, cyciohexyl group, cycioheptyl group and the like. Examples of the.aryl group represented by R^ 
Include, for example, phenyl group, 2-pyridyl group. 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazinyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidInyl group, pyrazinyl group, 2-furyi group, 34uryl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrotyi group, 2-pyn'olyl group, 3-pyrrolyl group, 1-imldazolyl group, 2-lmlda2olyl 
group, 4-imidazolyl group. 1 -pyrazolyl group, 3-pyrazoiyi group, 4-pyrazolyi group, 5-pyrazolyi group, 2-oxazolyt group. 
4-oxazolyl group. 3-isoxazolyl group, 4-isoxazolyi group, 5-isoxazolyl group, 2-ttiiazolyl group, 4-thiazolyl group, 5-thi- 
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azolyl group, S-isothiazolyl group. 4-isothia2olyl group, S-isothiazotyl group. 1,2,3-tria2ol-1-yl group, 1 ,2,3-triazoM-yl 
group. 1,2,3-tria2oh5-yl group, 1.2,4-tria2ol-1-yl group. 1 ,2,4-tria20l-3-yl group, 1 ,2,4-tria20l-5-yl group, l-tetrazolyl 
group, 5-tetrazolyl group, 1 .2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[001 4] Examples of the halogen atom represented by R2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that Is represented by 
R2 Indude, for example, amino group, methylamino group, ethylamino group, n-propylamino group, Isopropylamlno 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, aniline group, pyridylamino group, 4-pyrldylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dibenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, l-aziridinyl group, l-azetldinyl group, 1-pyrrolidinyl group, piperidino group, l-piperazinyl group, 
hexahydro-IH-azepin-l-yl group. hexahydro-1H-1.4-dia2epin-1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

(001 5] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cydooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pym)le ring, thiazote ring, oxazole 
ring, azepine ring and the tike. Examples of the alkyi group which may be substituted on the homocydte or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyf group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring indude, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularty limited, and when two or more substituents exist, they 
may be the same or different 

[001 6] In the aforementioned general fomriula (I), the saturated nitrogen-containing heterocydte group represented 
by R3 means a saturated nitrogen-containing heterocyclic group whfch has one or more nitrogen atoms as ring-con- 
stituting atom(s). and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Indude 1 -aziridlnyl group. 2-a2iridlnyl group. 1 -azetldlnyl group, 2-azetldlnyl group. 3-azetIdlnyl group, 1 -pyr- 
rolidinyl group. 2-pyrTolidinyl group. 3-pyrrolIdinyl group, pyrazoildlnyt group, imidazolldlnyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group. 1 -piperazlnyl group, 2-piperazinyl group, hexahydro-1 H-azepin ' 
1-yl group, hexahydro-1H-azepln-2-yl group, hexahydro-IH-azepin-S-yl group, hexahydro-1 H-azepin-4-yi group, hex- 
aiiydro-1H-1,4-dia2epin-1.yl group. hexahydro-1H-1.4-dia2epin-2-yl group. hexahydro-1H-1 .4-diazepln-5-yl group, 
iiexahydro-1 H-1 .4-diazepin-6-yl group. 2-morpholinyl group. 3-morpholinyl group, morpholino group, 2-thiomorpholinyi 
group. 3-thlomorphollnyl group, 4-thlomorphollnyt group. 3-lsoxazoIldInyl group. 3-isothiazolidlnyl group, 1.2,3-triazo- 
lldln-4-yl group, 1 ,2.4-triazolldln-3-yl group, 1 .2,5-thladiazoiln-3-yl group and the like, and prefen^ed groups Include, for 
example. 3-ptperidyl group. 4-piperidyl group, 1 -piperazinyl group. 2-plperazinyl group, S-pyrrolldinyl group, 2-a2elldinyl 
group, 3-azetidlnyl group, 2-morphollnyl group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II). examples of the alkanoyi group which may be substituted that Is 
represented by include, for example. 1om\y\ group, acetyl group, propranyt group, n-butyryl group, isobutyryl group, 
valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chioro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R* include, for example, methoxycartjonyl group, ethoxycarbonyl group, n-propoxycari3onyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyt group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thiocarbamoyi group whfch 
may be substituted that is represented by R* include, for example, thiocarbamoyi group, methylthiocarbamoyl group, 
ethyithiocarbamoyt group, n-propytthlocart}amoyl group, isopropylthlocarbamoyi group, n-butylthiocarbamoyi group! 
isobutylthkx»rbamoyl group, sec-butytthlocarbamoyi group, tert-butylthlocarbamoyi group and the like. Examples of 
the alkanesulfonyl group represented by R^ Indude. for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesuifonyl group and the like. 

[0018] In the present spectfkratlon, with respect to the substituting/binding position of the tenns "the aryl group", the 
homocyclic or heterocyclic ring" and "saturated nitrogen-containing heterocydte group", the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substttutlng/binding position Is not particularty limited, as some examples 
are shown above. 

[0019J In the aforementioned general formulas (I) and (») of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents." the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not partteularly limited, 
and when two or more substituents exist, they may be the same or dUTerent Examples indude halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, iso- 
peniyl group, neopentyl group, and n-hexyl group; trtnuoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyrtdyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group. 

5 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group, isopropyl amino group, cydopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, drmethylamino group, diethylamino group, anilino group, pyridylamlno group, benzylamino group, diben- 
zylamino group, acetylamino group, triftuoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyi groups such as acetyl 
group, proplonyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl 
group, difluoroacetyl group, tnfluoroacetyl group, chloroacetyl group, dichloroacetyl group, and trichloroacetyl group; 
alkoxycartDonyl groups such as methoxycarbonyl group, ethoxycarbonyf group, n-propoxycarbonyl group, isopropox- 
ycartonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group, n-pentyloxycarbcnyi group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
cart>amoyl groups such as methytcarbamoyi group, ethylcarbamoyi group, n-propylcarbemoyl group, isopropylcar- 
bamoyi group, n-butyk:arbamoyl group, isobutylcarbamoyi group, sec-butylcarbamoyt group, and tert-butylcarbamoyi 
group: ihiocarbamoyi group; alkylthlocarbamoyi groups such as methylthiocarbamoyi group, ethylthlocarbamoyi group, 
n-propylthiocarbamoyi group, isopropylthiocarbamoyi group, n-butylthiocarbamoyi group, isobutytthlocarbamoyi 

20 group, sec-butytthiocarbamoyi group, and tert-butylthiocarbamoyi group; amidino group; alkylthto groups such as meth- 
yithio group; alkanesutflnyl groups such as mcthanesutflnyt group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesutfonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyi group; oxo group; hydroxylmino group; alkoxyimino groups such as methoxylmino group, ethoxyimino group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general f omnulas (I) and (11) of the present invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 

the resulting salts. 

30 [0021 ] Examples of the salts, preferably, the pharniacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (it) of the present Invention include acid-addttlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetk; acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric add, oxalic acid, malic acid, succinic acid, lactic acid, methanesulfonic acid, ethanesulfonic add. 

35 benzenesulfonk: acid, p-toluenesulfonic add, mandellc add. 1 0-camphorsulfonlc add, tartaric add, steartc add, glu- 
conk: acid, nicotinic acid, trtfluoroacetic acid, and benzok: acid. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical isomenj may exist for compounds having asymmetric carbons. These optteal active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (I I) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or sohrate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present Invention. 

[0024] Preferred compounds of the present Invention include, for example, the foltowing compounds and salts there- 
45 of; however, the present invention is not limited to these examples: 

( 1 ) 4^hloro-1 -{2-(4-plperidyl)ethyl)-1 H-lmldazo(4,5-clqu Incline; 

(2) 4,8-dtehloro-1 -{2-(4-pIperidy()ethyl]-1 H-lmidazo(4,5-c]qulnollne; 

(3) 4-chloro-8-methyl-1-[2-(4-piperidyl)ethyn-1 H-imidazo[4.5-c]quinoline; 
50 (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyt)ethyl]-1 H-lmIdazo[4,5-cIqulnollne; 

(5) 4-chloro-2-phenyl-1-{2 -(4-plperidyl)ethyl]-1H-imidazo[4,5-clqulnoline; 

(6) 4.8-dk:hloro-2-phenyl-1 -(2-(4'piperidyl)ethyl)*1 H-lmidazo{4,5-cJquinoline; 

(7) 4-chloro-8-methyl-2-phenyl-1 -l2-(4-piperidyl)ethyl)-1 H-lmWa2oi4,5 -cjqulnollne; 

(8) 4-chloro-B-methoxy-2-phenyl-1-[2-(4-plperidyl)ethyl]-1H-lmida2o[4,5-ciquinollne; 
53 (9) 4-chlon>-1 -[2-(4-ptperidyOethyl]-2-trif luoromethyi-1 H-lmidazo[4,5-c]quinollne; 

(1 0) 4,8-dk:hloro-1-{2-(4-plperidyl)ethylJ-2 -trtfluoromethyl-1H-lmidazo[4,5-c]qulnoline; 

(11) 4-chIoro^-methyl-1 -[2-(4-pipertdyl)ethyiJ-2-trtf luoromethyl-1 H-imWazo(4,5-clqulnollne; 

(12) 4-chloro-8-methoxy-1 -{2-(4-piperidyOelhyl}-2-trlfluoromelhyl-1 H-imida2o[4,5-clqu Incline; 
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(1 3) 4^hloro-2-(4^ethylphenyl)-1 .C2-(4-plperidyl)ethyl].1 HHmlda2o(4,5-cJquinollne: 

(14) 4-chloro-2.(4-methoxyphenyl).H2-(4-piperidyl)ethylh1 H-lmldM^^^ 
{15)4K:hloro-2-(4.fluorophenyl)-H2-(4.plperidyl)emy0.1HHmidazo[4.5<:lqui^^ 

(16) 4<hloro.H2 -(4i,lperidW)G%l).2.(4.trinuoromemylphenyl)-1H.i^ 

(1 7) 4-chloro-2-(2-luryl).l -(2.(4-plperidyl)ethyl)-1 H.lmida2o[4,5-cIqulnollne: 

(1 8) 4-chloro.H2-(4i)iperidyOethyO-2-(2-thlenyl)-1 H-lmlda2o[4.5-clquinollnB- 

(19) 4-chlorD.2-(2Hmida2otyl).1 -[2-(4.plperidyOethyf).1 H.|mjda2o[4.5^]quinoIine- 

(20) 4-chloro-l -[2-{4-piperidyOethyll.2-{2-mia2olyl)-1 HHmlda2o[4,5-clqulnoljne- ' 

(21 ) 4K:hloro-2-(5^ethyl-2-thlenyl).1 -{2-(4-piperidyl)6thyi)-1 H-imldazo(4.5-cJqulnollne' 

(22) 4^hloro-1 -{2-(4-piperidy))ethyn.2-{2-pyrrotyl).l H-imida2o[4,S<lquinoIine- 

(23) 4-fnethyl-2-phenyl-H2 -(4-plperidyl)ethylI-1H-imida2o[4.5-clqulnoHne; 

(24) 2-(4^luorophenyl)^^ethyM -[2^4.plperidyl)ethyl]-1 H-lmida20[4,5<JqulnoIlne; 

(25) 4.methyt.1-{2-(4-piperidyOethyq.2-(4-trifluoromGmylphenyl).1H-lmlda2of4,^ 

(26) 2.(2-furyl)-4-mGthy|.1-[2-(4^)iperidyl)emyl]-lH-lmldaz^^^ 

(27) 4-methyM-{2.(4.piperidyl)ethyl)-2-(2-thlenyl).1H.imlda2o[4.5-cJquinollne- 

(28) 2-(2-jmldazoryO-4^ne%l-H2-(4i)iperidyl)8thyipi H-fmldazot4,^ 

(29) 4-methyl-H2.(4-piperidyOethylJ.2.(2-thia2olyO-1HHmlda2o[4,5<^ * 

(30) 4-methy|.2.(3.methyl-2-thienyl).1 -{2-(4-piperidyl)ethyIl-1 H-imida2o(4.5-c]quinoIlne- 

(31 ) 4.m8thyl-2-(5Hmethy|.2-th}enyl)-1 -[2-(4.piperidyl)ethyl]-1 H-imida2o[4.5-clquinoline- 

(32) 4-methyl-1 -{2-(4.piporidyOethyG-2-(2-pyrrolyt).1 H-imida2o[4,5<]qulnoline' 

(33) 4-methyl-2>(l -methyt.2-pyrrolyl).l -{2-(4i)lperidyl)ethylM H-lmidazo[4,5-cJqulnollne' 

(34) 4-chloro-67.8,9-tetrahydro-2i>h0ny|.H2-(4i)lperWyl)ethylh1H.lmldaz^ 
35 4^hloro.67.dihydro-2i)henyM ^2.(4^lperidyl)e%^^^ 

(36) 4-chloro-2i)henyM -{2-(4.plp0ridyl)ethyno H-lmlda20(5,4-d]thleno-C3^-b]pyridlne- 

(37) 4^hloro.2-phenyl-1 -[2-(3-piperidyOethyO-1 H-imlda2o[4.5^JquinolIne; 

(38) 4^hloro-1 -[2-{2-morpholinyl)Glhyl].2-phenyH H-imlda2o[4,5-c)quinollne- 

(39) 4^loro-2-ph8nyl-1-{2K1-plperazlnyOethyO-1H.|mlda2o[4,5-c)qulnoIlne; 

(42)4<hloro-2.(3^nemy|.24hlenyO-H2.(4i)iperldyl)ethylh1^ 

Sn tJ!r ^^^■•'"idazopyridlne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cordmg to the present Invention can be prepared by various methods; however, the preparation methods of the cor^ 

^ pounds of the present Invention are not limited thereto. In the following preparation methods, specific e^^^^^^ 

the compounds represented by the aforementioned general fomtula (I) will be given, and it is obvious that these preo- 

ara^on methods include the compounds represented by the aforementioned general fonnula (II) 

[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 

.0 t^^^^i:;'^^^ ^-"^ ^"^«-on (KOKAI, NO. Hal 
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wherein represents hydrDxyl group or an atkyl group; represents chlorine atom or an alkyt group; R^* has the 
same meaning as that defined for R^ (except for hydroxyl group); and R^, m and ring A have the same meanings as 
30, those defined above. 

[0027] in Step 1 . the compound of the generai fonnula (tV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic add. sulfuric add or the like at a temperature ranging from 0"C to 200*C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
35 formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychlorlde, thionyl chloride, 
phosgene, oxaiyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200'C. 

[0029] In Step 3, the compound of the generai fomiula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dlmethytfornwmide 
40 and toluene In the presence or absence of a base such as triethylamine and potassium caitonate at a temperature 
ranging from *10*C to the reflux temperature of a solvent. 

[0030] In Step 4. the compound of the general fomtute (VtlQ can be obtained by redudng the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum. Raney nickel, and paltadlum/cartdon; reduction using nk:kel chloride and so- 
45 dium borohydrkJe; reduction using iron powder and hydrochloric add and the like. 

[0031] The reduction can be earned out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the soh/ent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI). (XII) or (XIII): 

50 

R^C(0R)3 (XI) 
r'cOX (XII) 
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wherein R represents a lower alkyi group; X represents a halogen atom; R^' has the same meaning as that defined for 
R' (except for hydroxy! group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence ot a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac* 
etonltrile, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[00331 'n Step 6. as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

r'cHO (XIV) 

wherein R^' has the same meaning as that defined for Ri (except for hydroxyl group), In the presence of2,3-dlchloro- 
5,6-dicyano-1,4-benzoqulnone in a solvent such as acetonitrile. 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0*C to the reflux temperature of the soh^ent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general fomiula (X) can be obtained by 
reacting the compound of the aforementioned general fonmula (VIII) with a compound represented by the following 
general formula (XV): 

R^'COOH (XV) 

wherein Ri' has the same meaning as that defined for R^ (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, In the presence or absence of a solvent such as N.N- 
dlmethylformamWe and toluene, at a temperature ranging from 0»C to 200»C. Moreover, when R* represents hydroxyl 
group in the general fonmula (X). the compound of the general fomiula (IX) can be obtained by canying out chlorinalion 
in Step 8. 

[0035] The chtorinetlon is carried out by protecting the compound of the general formula (X). If desired, at the nitrogen 
atom not bound to the {CHj)^ group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3, with a protecting group such as alkanoyi groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphoms oxychlorlde. thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from O'C 
to 200'C, and further deprotecting in a conventional manner, If desired, to obtain the compound of the general formula 
(IX) wherein R® Is chlorine atom. 

[0038] In the second synthetic method of the compounds of the present inventton, the compound of the general 
formula (XVI): 




CXVI) 



wherein R^. R^, m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1,2-dtehloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-dlmethylformamWe and toluene at a temperature ranging from 0»C to the reflux temperature of 
a soh^ent 

[0037] In the third synthetic method of the compounds of the present Invention, the compound of the general fonnula 

(XVII): 
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wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R3, R8, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R^', after protecting, if desired, 
the nitrogen atom not bound to the {CHj)^ group, that is adjacent to the saturated nitrogen-containing heterocyclic 
group represented by R3, with a protecting group such as alkanoyl groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] Tt\e oxidation can be canied out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
like, or when the symbol *a* represents an integer of 2. with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxide, ruthenium tetraoxide or the like, In a sokent such as tetrahy- 
drof uran, 1 ,4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a soh/ent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R^ is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a soh/ent. Examples of the appropriate acid Include, for example, organic acids such as fomite 
acid, acetk: acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides, cart>onates and hydrogencarbonates of alkali 
metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, ateohols such as methanol, ethenol and n-propanol. N.N-dlmethylforma- 
mide, 1 ,4-dloxane. tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetfc method of the compounds of the present invention, the compound of the general fonmula 
(I) wherein Is fluorine atom, bromine atom or Iodine atom and R^ is R^' can be obtained by allowing a compound 
whteh ts obtained by reacting the compound of the general fomiula (I) wherein R* is chlorine atom and R^ Is Ri' or 
wherein R2 is hydroxyl group and R"* is R^* with trifluoromethanesutfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) In an aprotic solvent such as dimethylsulfoxide, N, 
N-dimethylfomiamide, and acetonltrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 
phosphonlum bromide, hexadecyltributylphosphonlum bromkle, and 18-crown-6 at a temperature ranging from O'C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetk: method of the compounds of the present invention, the compound of the general formula 
(I), wherein R^ is a saturated nitrogen-containing heterocyclte group of which the nitrogen atom that is not bound to 
the adjacent (Ch^m group is deprotected, can be obtained by subjecting the compound of the general fomiula (I), 
wherein R^ Is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyt group on the nitrogen atom which is not bound to the adjacent 
(C^)ni group* to deprotectlon with an ackj or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
or absence of a cation scavenger such as anisole and thioanisole In a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2<ltehloroethane, 1,4-dloxane, methanol, ethanol, n-propanol. N,N- 
dimethylfonnamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonte acid, formic acid, 
acetic acid and the like. Examples of the base Include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out t>y using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such' as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm2 

5 [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the genera! 
formula (I) wherein R2 is phenoxy group whteh may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0*C to 200*C. 

10 [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthette method, to reaction together with 
ammonium acetate in the presence or absence of a sohrent such as N,N-dimothylfonnnamide and toluene a! a temper- 
ature ranging from 0**C to 200"C. 

'5 [0046] In the ninth synthette method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R2 is chlorine atom to reaction together 
with an amine derivative whteh may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1 ,2-dk:hlroethane, N.N-dimethylfomnamide, 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
O'C to 200'C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general formula (i) wherein R2 is 
benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytk: reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
fomiula (I) wherein R2 is p-methoxybenzylamino group to deprotection using an add. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladlunVcarbon and Peariman's 
reagent in a so^ent such as alcohols Including methanol and ethanol, and water, as well as a mixed so^ent thereof 

30 at a tentperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acette acid and formfc add, ammonium formate, cydohexene. and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm2. The deprotection using an acid can be carried out with 
an add such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromelhanesulfonc add in a solvent such 
as alcohols Induding methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 

35 toluene, and N.N-dlmethylf omiamlde In the presence or absence of a cation scavenger such as anisole and thioanlsole 
at a temperature ranging from 0*C to the reflux temperature of a soh/ent. 

[0049] In the eleventh synthette method of the compounds of the present invention, the compound of the general 
fomiula (I) wherein R^ Is a saturated nrtrogen-containing heterocydte group which is substituted with oxo group can 
be obtained by reacting the compound of the general fonmula (I) wherein R3 is a saturated nitrogen-containing hete- 
« rocydic group which Is substituted with ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanolte solution of hydrogen chloride, sulfuric add, hydrobromic add. trlfluoroacette 
acid, p-toluenesulfonte acid, formte acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dlmethylformamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200*C. 
*s [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (1) wherein R^ Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimlno 
group or an alkoxylmino group can be obtained by reacting the compound of the general formula (1) wherein R^ is a 
saturated nitrogen-containing heterocydte group whteh Is substituted with oxo group, that Is obtained by the eleventh 
synthette nnethod, with a compound represented by the fottewing general formula (XVIII): 



25 



50 



W-o-HH^ pcvin) 

wherein R^ represents hydrogen atom or an alkyi group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencaibonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanoi, N,N-dimethylformamida, 1 .4-dtexana. tetrahydrofuran, and toluene at a temperature ranging from 0*C 
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to the reflux temperature of a soh/ent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
fomiula (I) wherein is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an add such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a soh/ent. 

[00521 ^6 fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CHa)^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (1) wherein R3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH2)m group 
[0053] The reaction can be earned out in the presence or absence of a sohrent such as N,N-dlmethylformamlde, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1.4-dloxane, methanol, eth- 

15 anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as Iriethyl- 
amine and potassium carbonate at a temperature ranging from 0*C to 200'C. 

[0054] Examples of the appropriate reagent include, for example, alkyi halides, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and fomialln, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate. alkyI 
20 isocyanates. sodium thiocyanale, alkyI isothiocyanates, IH-pyrazole-l-caiboxamidine. methanesulfonyl chloride, p- 
loluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes. alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R3 is a saturated nitrogen-containing heterocyclte group substituted with an alkoxycarbonyl group 

25 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH2)ni group, can be obtained 
by reacting the compound of the general formula (I) wherein R^ is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyI group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH2)ra group 
with an alkyI chlorocartjonate or benzyl chlorocaitonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 

30 perature ranging from 0"C to 200'C. 

[0056] Some of the compounds represented by the general fomnulas (III) to (VIII) whteh are starting materials or 
synthetk: intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example. Journal of Medk^inal Chemistry, Vol. 18, p. 726 (1975); Vol. 33. p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments whteh comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivath/e represented 
by the aforementioned general fomiula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 

40 rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These fomiulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutteally acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mannitol, corn starch, and crystalline 
cellulose; disintegrators such as carboxymethyteellulose and carboxymethylcellulose calcium; binders such as hydrbx- 

45 ypropyteelluiose. hydroxypropyfrnethyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutteal ingredients may be used 
such as solublllzere or solublllzing aids whteh may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organte 

50 acids or bases; isotonteltles such as sodium chloride, glucose, and glycerin; stabUbers and the like; and In eye ointments 
and dermal preparations, pharmaceutteal ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Inventton to a patient under therapeutte treatment Is generally from 
about 0.1 to 1,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
55 whteh may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as dh/lded portions. However, It is desirable ttiat the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

C00591 The present invention will be explained by refemng to Reference Examples and Working Examples However 
the scope of the present Invention Is not limited to these examples 

. ^^^'^:;'^^'°"^J" ^«t)les have the following meanings: Ph. phenyl; Bn. benzyl; Boc. tert-butoxycarbonyl- 
Ac. acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me. methyl; Et, ethyl; n-Bu. n-butyl. ^y^roonyi. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecart)oxylate 

[00611 To a solution of 76 6 g of ethyl isonipecotate and 81 .5 ml of triethylamlne In 750 ml of methylene chloride 
1 49 g of tnphenylmethyl chloride divided In three portions was added portionwise at room temperature and the mixtur^ 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride The extract 
waswashedsuccesslvely with water and saturatedbrine.and dried. andthenthesoh/entwasevapor««^ 
brown liquid was added with diisopropyl ether, and the prectprteted crystals were collected by filtration and washed 
wrth diisopropyl ether to give 1 84 g of pale yellow crystals. Reciystalilzation from ethanol gave colortess prisms havina 
the melting point of from 147.5 to 148.6X. ^ ^ 



Elemental analysis for C27H29NO2 


Calculated % 
Found % 


C, 81.17; 
C. 81.19; 


H, 7.32; 
H, 7.22; 


N. 3.51 
N, 3.44 



Reference example 2 

N-Tr1phenylmethyl-4-piper<dlnefnethanol 

[OOWJ To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrehydrofuran, a solution of 112 a 
of ethyl N-triphenylmethyM-plperidlne-carboxylate in 400 ml of dried telrahydrofuran was added dropwise under le^ 
cooling, and the mixture was stirred at room temperature for 4 houis. The reaction mixture was added dropwise with 
a mixture of tetrahydrefuran and 1 0% aqueous sodium hydroxide solution under ice^oiing. An Insoluble matter was 
Wtered off and washed with telrahydrofuran. The filtrates were combined and concentrated to give a coloitesa solid 
The colorless solid was washed with methanol to ghre 84.2 g o( coioriess oystels. RecrystaHization from methanol 
gave coioriess crystals having the melting point of from 92 to 99 J'C. 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C. 83.99; 
C. 83.79; 


H, 7.61; 
H. 7.74; 


N, 3.92 
N, 3.94 



(00631 In accordance with the method of Reference example 2. the compound of Reference example 3 was obtained. 
Reference example 3 

N-Triphenylmethyl-4-plperidlneethanol 
[00641 

Appearance: coioriess liquid 

NMR spectrum 5 (CDCyppm: 1.26(1H.br8). 1 .3e(2H,br8). 1.46-1.5B(4H.m). 1.67{2H.d. J=:12H2). 3.05(2H brs) 
3.74(2H,t.J=6H2).7.14(3H.t.J=7.5Hz),7.24(6H,t.J«7.5H2).7.48(6H.brs) <».u:>l-fM.Drs). 
IR spectrum v (llq.)cm-V 3416 
Mass spectrum nVz: 371 (M^) 
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Reference example 4 

(N-TriphenylmethyM-plperidyOmethyl methanesulfonate 

5 [0065] To a solution of 84.0 g ol N-triphenyiniethyl-4-piperidlnemethanol and 36.2 ml of trlethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesutf onyl chloride was added dropwise under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine» and dried, and then the soh/ent was evaporated. 
The resulting residue was added with a mixture of isopropanoi and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystaltization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134*C. 





Elemental analysis for 026^29^038 


15 


Calculated % 


C, 71 69; 


H. 6.71; 


N, 3.22 


Found % 


C, 71 68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2*(N-Triphenylmethyi-4-plperidyQethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystaillzation solvent: methanol > diethyl ether 
mp:111.5-114^0 



Elemental analysis for Cj/Hg^NOsS 


Calculated % 
Found % 


C, 72.13; 
C. 72.03; 


H. 6.95; 
H, 7.12; 


N, 3.12 
N. 3.14 



Reference example 6 
4-Azidomethyl-N-triphenyimethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyM-pipef1dyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 mi of dried N,N-dimethyl-fomiamide was stirred at 70*0 for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successivety with water and saturated brine, and dried, and then the soh^ent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to gh^e 42.6 g of coloriess crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
103.5 to 105.5'C. 





Elemental analysis for C25H2eN4 




Calculated % 


C. 78.50; 


H. 6.85; 


N. 14.65 


50 


Found % 


C. 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-<2-azidoethyl}-1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2*hydroxyethyi)-1 -piperidlne-cariDoxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesutfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resuming solid was washed with n-heptane to give 54.4 g of coloriess crystals And then 22 9 q 
of sodium azide and 220 ml of N.N-dimethylformamlde were added to the resulting ciystals, and the mixture wa^ stirred 
at 70»C for 4 hours. Afterthe reaction, an insoluble matter was filtered off and the filtrate was concentrated TTie resulting 
residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 6 (DMS0.d6)ppm: 1.20-1. 32(1 H.m),1.40(9H.s).1. 48-1 .58(5H.m).1.60-l .68(1H m) 1 BB-1 96(1H 
m).2 71-2 78(1H.m).3.28(2H.l,J=6.5H2).3 80-3.86(1 H.m).4,1 9-4.25(1 H,m) ' ' ^ • 

IR spectrum v (liq )cm'h 2104,1692 



Reference example 8 



4-0x0-1 -piperidineacetonitrile 



[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11.5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 



NMR spectrum 6 (CDCyppm: 2.53(4H.t,J=6H2),2 91 (4H,t,J=6Hz).3 66(2H,s) 
IR spectrum v (KBr)cm-^: 2232,1714 
Mass spectrum m/z: 138(M'*^) 

[0071 1 In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 



4-(tert-Butoxycart3onylamino)-1-piperidlneacetonltrile 



[0072] 



Appearance: coloriess needles 
RecrystalllZation solvent: methanol 
mp: 147-1 48»C 



Elemental analysis for Ci2H2iN302 


Calculated % 
Found % 


C, 60.23; 
C, 60.08; 


H, 8.84; 
H. 8.63; 


N, 17.56 
N. 17.55 



Reference example 10 
N-Triphenylmethyl-4-plperidlneacelonltrile 

[0073] A suspension of 90.4 g of {N-triphenylmethyM-piperidyl)methyl methanesulfonale. 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dimethylsu If oxide was stln-ed at 90»C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
bnne, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
talllzation from a mixture of methylene chloride and methanol gave coloriess crystals having the mellinq point of from 
13Bto139'C. 
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Elemental analysis for CjeHjgNj 


Calculated % 
Found % 


C,85 21: 
C,B5 35; 


H, 7.16; 
H. 7.26; 


N. 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




Physical properties 
(RecrystalKzation solvent} 


11 


Ph,CN^ 


colcriess crystals (MeOH-Et|0) 

mp.l 58.5-1 eOJft 

Qamental analysis for O^jH^gHi 
uaicu. v V/, oOJlz; n» i A£\ n, /.jo 
Found %: C, 85.21; H. 7Ji2; N, 7.34 


12 




colorless prisms (iso-PrxO-n-Heptane) 
mp.48'49% 

Qemental analysis for Ci^HnNxOx 
Calod. S: 64^6; H. ZM\ N. 12.49 
Found S: C. 641)1; H, 9^4; M. 12.35 


13 




oolorisss crystals (Iso-PtsO) 
inp,B9-90% 

Elemental enalysis for CtiHuNsOt 
Caled. %: 58^9; H, 8i>2: N, 12^8 
Found %: C. 58.31; H, SjOI; N. 12.37 



Reference example 14 
N-Triphenylmethyl<4-piper1d]neacetk; acid 

[0075] A euapenaion of 21 .2 g of N-trlphenylmethyM-plperldineacetonitrile. 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 mi of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tce-cooling, and then adjusted to piH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystaliization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for C^Hj/NOg 


Calculated % 
Found % 


C. 81.01; 
C. 80.85; 


H. 7.06: 
H, 7.17; 


N. 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-tfiphenylmethyM-piperidlneacetate 

5 [0076] A suspension of 23.6 g of N-triphenytmethyl-4-pipertdlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N,N-dimethylfomriamide was stin-ed at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166*C 



Elemental analysis for CggHg^NOg 


Calculated % 
Found % 


C, 81.32; 
C. 81.08; 


H, 7.56; 
H, 7.69; 


3.39 
N, 3.43 



Reference example 16 
4,4-Ethylenedioxy-1-plperidineacetonitriie 

20 [0077] A solution of 1 0.0 g of 4-oxo-l -piperidineacotonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onic add in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling^ 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate • n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 5 (CDCl3)ppm : 1.78(4H,t.J=6H2),2.69(4H,t,J=6H2).3.52{2H.s),3.96{4 H.s) 
IR spectrum v (liq.)cm-V 2230.1094 
Mass spectrum m/z: 182(M'*^) 

30 

Reference example 17 
4-Aminomethyl-N-trfphenytmethylpiperidlne 

33 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran. a solution of 47.7 
g of 4-a2idomethyl-N-triphenylmethylptperidlne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mature of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off. and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a coloriess liquid. 

NMR spectrum S (CDCyppm: 1.14(1H,brs).1.38(2H.brs),1.48(2H,qd,J=5.2.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H 
d.J=6H2).3 10(2H.br8).7 14(3H.t.J=7.5H2).7.25(6H,t.J=7.5H2 ),7.47(6H.bre) 
IR spectrum v (liq.)cm'i: 3056,3028 
43 High resolution mass spectrum: Analysis for CasHjaNa 

Calculated m^: 356.2252 
Found rTV:z: 356.2250 

30 Reference exannple 18 

4-(2*Amlnoethyt)-N-triphenylmethytpiperid[ne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran. a solution of 28.1 
55 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stin^ed for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyM-piperidineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under IceKxoHng. An insoluble matter in the mixture was filtered off, and the filtrate was concen- 
trated The resulUng residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a coloriess liquid 

NMR spectmm 5 (CDCyppm: 1.18(1H.brs).1.35(2H.brs),1.40{2H.q.J=7.5Hz).1.4B(2 H,qd.J=11.5.3Hz).1.63(2H. 

d.J=11.5Hz).2 87(2H.t.J=7 5Hz).3.05(2H,brs),7.14(3HXJ=7. 5Hz).7.24(BH.t.J-75Hz).7.47(6H,bis) 

IR spectrum v (Ilq )cm'^: 3060.3032 

High resolution mass spectmm: Analysis for C2eH3oN2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8. the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-{3-Aminopropyl)-N-triphenylmethylpiperidlne 
[0081] 

Appearance: coloriess liquid 

NMR spectrum 6 (DMSO^JPP"^- ^-^^'^ 05(1 H.m).1 .1 9-1 .35(6H.m),1 .41 ( 2H.q. J=1 1 .5Hz),1 .62(2H.d. J=1 1 .5Hz). 
2.47(2H.tJ=6.5Hz).2.93(2H.d.J=11.5Hz)7.15(3H.t.J=7.5Hz)758(6H,t,J=73HZ)7.38(6H,dJ=7.^ 

IR spectrum v (llq-)cm-': 2972;2920 
Reference example 20 

tert-Butyl 2-(2-amtnoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2.azidoethyl)-1 -piperidinecarboxylate and 2.15 g of 5% palladium on 
carbon in 215 ml of methanol was catalyticalty hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off. and the filtrate was concentrated to give 372 g of a coloriess liquid. NMR spectrum 5 (DMSO- 
djppm: 1 .20-1 .30(1 H.m).1 .38{9H.s).1 .45-1 .58{4H.m).1 .72-1 .82(1 H.m).2.34.2.47(2H.m).2.65-2.76{1 H.m),3.1 8(2H.t. 
J=6Hz),3.78-3.85(1H.m).4 13-4. 20(1 H,m) 
IR spectmm v (llq.)cm-^: 2978.2938,1692 

Reference example 21 

1 -(2-AmlnoethyO-4,4-ethylenedloxyplperidlne 

[0083J A suspension of 1 2.7 g of 4.4-ethylenedioxy-1 -piperidineacetonftrile, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanoltc solution of ammonia was catafytlcally hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst was filtered off. and the filtrate was concentrated. The resulting pale green liquid was punfled 
by alumina wlumn chromatography [eluting solvent: ethyl acetate -♦ethyl acetate - methanol (10:1)] to give 10.1 g of 
a coloriess liquid. 

NMR spectmm 5 (DMSO-dJppm : 1.58(4H,t,J=6Hz).2.37(2H.t.J=6.5Hz).2.42(4H,t.J= 6Hz).2.57(2H.t.J=6.6Hz),3.84 
(4H,S) 

lRspectmmv(llq.)cm-^: 2956,2884,1094 

[0084] In accordance with the method of Reference example 21 . the compounds of Reference examples 22 through 
25 were obtained. 
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Rafbronoa 
axampia 




Physical propartias 


22 




coloHaaa liquid 

NMR spactnjmcS (DMS0-<ia)ppm:1. 02-1. 12(1 H^).1 
.ie-1.50(14H^).1.53-t.eO<lHMl.70-1.77(lH^)i 
5B(2H.tJ=7iW2)Z75-2.83(lH.m).3.e5-3.78(2H^) 
IR spactrum v OiqJ cfn'*:2980^936.1692 


23 




bluish green liquid 

NMR spactrum d(DMSO--d«)ppm:1.40(9H^).1^2. 

00(2H^)Z50-2.e5(tH^);Z.75-2J0(1H,ni)^.9O-3^ 

0(4H^)^.60-3.90(3ain) 

IR spactnim yOiq.) cm"^:1700 


24 




dark graen liquid 

NMR spectrum d (CDCI,)ppm:1 .1 5(2H J>rsXl .45(3H. 
a),1 .85-2.00(2am)j2.«K2^Km)a.3O-2^O(2am) 
.2.60"2.95(4amX3.4O-3.90(2»im).4.4e(1 libra) 
IR apactnim yQlqJ cm~*:3332.1S92 


25 


Boc 


coloHesa liquid 

NMR spactrum d (DMSO-dt}ppm:1.39<9H.s)J .58-1 . 

66(1H.m).1.68-1.90(5KmU.47(2HXJ=7^Hz>.3.13-3 

^(2lim).3.e8-3J6(1lim) 

IR spactrum trOiq J cm'*:2972^876J696 

Specific rotatzcn 

[at* : -54.3* (c=0.1, OMSO) 



Reference example 26 



5,7'Dlchioro-6-nltrothleno[3.2-b]pyridine 

[00851 A mixture of 24.8 g of 4,5-dihydro-7-hydroxy-8-nitrothleno[3^.b]pyridlne-5-one and 87 ml of phosphorus ox- 
ychlonde was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0: 1 ), and then the solution was poured Into water. An insoluble matter 
was filtered off. and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to gh^e brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eluting solvent to gh^e 10.6 g of pale brown crystals. Recrystalilzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 6 (CDCyppm: 7.B1(1H.d^5 5Hz).8.07(1H.d,J=5.5Hz) 

IR spectrum v (KBr)cm-^: 1540.1368 

Mass spectrum nV2 : 248.250^52{M+,9:6:1) 

[0086] In accordance with the method of Reference example 26. the compounds of Reference examples 27 through 
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Rafervnoa 
aufflpla 




Physaoal propartias 
(RacrystalGzation solvenO 


27 






C 


pala brown orystals 

NMR spectnimd(CDCIa)ppfn:7.87(1H,dd,J=9^ 
5Hz}.8j06(1 H,d.«MHz)»8.24(1 H^.il=2.5Hz) 


28 


Mm ' 


CI 


c 


brown cfystsis 

NMR 8paetniind(0MSO-d«>ppin:2.e2(3H^}.7.7 
8(1H.dd.J=3^X7J6(lH^.J=2Hz)^.05<1H.d.J= 
9Hz) 


29 






s. 


paia brown orystals 

NUR spactnimtf (CDCgppm:4.01(3H3}.7.42(1H 
.d.«^5Hz}.7.55(1H.ddJ=8Z5Hx).7.99(1HJ.J=9 

Hz) 


30 


c 


CI 


HO, 

SI 


yellow crystsJs (iso-PrOH) 
mp.182-183^ 

Elamantal analysn for C,K»CisN»02 
Gated. %: C. 39J7; H, 1^4; N. 17^ 
Found %: C. 3d^7; a tJI2: M, 17.25 


3f 


c 




CI 


poJe brown plataa (rr-Haxano) 
nv.64-64.5t: 

eemantal ana/ysla for (V^C^tHtPi 
Caled. X: C. 43.75; K 3^6: N. 11^ 
Found %: C. 43.77; H. 3J>2; N. 11.44 


32 


c 


CI 




pala yoBow platas (n-Hexana} 
mp.94.5-95Jt; 

Elamantal analyaia for C|H«CI|N^Q| 
Caiod. %: C, 41.23; H, 239; 12J02 
Found S: C. 41.12: H. 2.64; N, 12.01 



Reference example 33 

2-Chloro-3-nftro-4-[2-(N-triphenylmethyl-4-piperlclyl)elhylam(no]quinoline 

[0087) To a solution of 22 6 g of 2,4-dichtoro-3-nitroqulnolIne and 13.0 ml of triethylamlne In 60 ml of N,N-dlmethyl- 
fomiamide. a solution of 23.0 g of 4-(2-aminoethyl) N-triphenylmethylplperidlne In 40 ml of N,N-dlmethylfomr»amlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added wfth ethyl acetate and water. The precipitated crystals were coHected by filtration, and washed 
successh^ely with ethyl acetate and diethyl ether to give 26.9 g of yellow ciystals. Recrystallteatlon from a mixture of 
N.N-dimelhylfonnamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231»C (de- 
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composition). 



Elemental ana 


ysis for C35H33CIN402 


Calculated % 
Found % 


72.84; 
C. 72.64; 


H, 5.76; 
H, 5.80; 


N, 9.71 
N. 9.82 



eo^L obtame^ ""^^^""^ °' Reference example 33. the compounds of Reference examples 34 through 




25 



30 



35 



40 



45 



50 
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Refervnea 
eximple 


B 




m 


Physical propertiaa 
(Reorystalllzation solvent) 


34 


a 




2 


yelJow crystals<CHxClx'iso'Pr,0) 
mp.1 96^1 99.5*^ (decompotition) 
Qamental arulyab for CvHnCt^O, 
CalcdJL C. 68.74; H. 527: H, 9.16 
Found %:C. 88.47: H. 5^11: N. 9.18 


35 


H 




t 


yeflow crystifa(M0OH-THF) 
mp^l 4.5-225% ( decompositiofi) 
Bamental analysis for Cs4H,,OH40, 
CaJod.S: a 72^2; H. 5.55; N. 9.95 
Found %.-C, 72S4: H, 5 J2; K 9JB2 


36 


H 




3 


yoRow orystal8(lloOH-iso-Pr,0) 
mp.t 76^1 83% (d«oompo«itSon} 
ElamontAl aialyaia for CMHKCIN4O2 
CefcuLS: C. 73.14; H. 5.97; N. 9.48 
Found %: C. 7343; H, 6.04; 948 


37 


H 




2 


yellow orystaMyoOH) 
mp,128iH129J% 

Bemental mlysiB for C»Htf CSN4O, 
CaJcd3: C. 65.01; H. 5.93; H. 13.19 
Found %: C. 84.96; H. 6.03; N. 1347 


38 


H 


Ox 


0 


yellow cryBtalsCAoOB) 

mp, 1 99-202% (doeompoaition) 

Bomontal wtalym for C„HBCm«0« 

CalcdJl: C. 56.00: H. 5.70; N. 13.77 
Found%: C. 56.04; H, 5.69; N, 13.77 
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Refbrenco 
example 


B 


W 


Physical propertias 
(Reorystailizotion soNent) 


39 


O 


CH 


yellow cry9tals(MaOH) 

Bemental analysis for Cs,Hs.CI,N404 
CaledX* C, 53.74; H, 5.58; N. 11.94 
FbundX: C. 53.81; H. 5^; N, 11.87 


40 


Me 


CH 


yellowish oranf e crystals (MoOH) 
mp,185-188*t 

Elemental analysis for CaH»aN404 
CateiLX: C. 58.88; H. 6.51; N, 12.48 
Foijnd%: C, 58.72; K 8.80; N. 12J9 


41 


MeO 


CH 


yeHowish orange crystals (MeOH) 
mp.183^1843lD 

Bemental analysis for CbHbCIM^O, 
CalcdA a 58J3; H, 929; M, 12J»5 
Found*: C. 58.90; H. 8^4; N, 12i>6 


42 


H 


N 


yellow crystatsCAcOEt-E^O) 
mp.157.5-181t: 

Bsfflsntal analysis for C»HaCIN,04 
CalcdJk C. 55.11; H. 8i)1; N. 18J)7 
FoundX: C, 55.18; H. 8.10; K 15.88 
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Refsrenee 
axample 




re 


Physical properties 
(ReoryetaOizalion solvent} 


43 


CI 


•"Ok 


yellow cryetals(AcOEt-is»-Pr,0) 
mp,133-134*t 

Qamontal analyaia for CtiH^CINtO* 
Calcd.%: C, 57^9; n, Oio, N, i2.oo 
FoundX: C. 57^9; H. 6.34; M. 12^5 


44 


Me 


-a 


yeHow ory8tals(EtOH} 
ifipJ38-t38irC 

Qamental analyeia for CxtH»N40« 
Ca!ed5: C. 63.75; H. 730; 13^2 
Found!: C. 63.70; H. 7.49; K 13.44 


45 


CI 


■ a 

Boc 


yellow naedlaa (AcOEt-tr-Heptana) 
mp.148.5-149t: 

ElamantaJ analysis for CnHt7CIN404 
Calcd.%: C. 57.99; H. 6.26; N. 12.88 
FoundX: C. 58i>4; K 6^7: N. 12.87 


46 


CI 


n 


yellow crystiisCso-PrsO) 
mp.121-122j5% 

Elemental analysis for CnHsTCIN404 
CaledJt C 57 99: H 6.26: N. 12.88 
Foumflk C. 58i>4: H, 6.32; N. 12.82 


47 


CI 




yellow prisms (MeOH-tao^rsO) 
mp,155-157^ 

Elemental encysts for Cx»HaCINc04 
CalodJk a 55.11; H. 6JD1; M, 16.07 
Found%: C, 54 J2; H, 5.89; N. 16.00 




23 
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Reference 
example 




R» 


Physical propertiee 
(Reorystainzation solvent) 


5 
10 


48 


Ct 




yellow crystals (MeOH) 
mp.l7e.5-177^^ 

Elemental analysis for Ca^CII^O^ 
Carcd.%: C, 54.98; H. 5.77; N. 12.82 
FoundX: C, 54.85; H, 5.78; M. 12.88 


15 

20 


49 


CI 




yellow needles (AoOEt-ise-PrsO) 
mp,150-150irb 

Bemontal analysi's for Cn^^aNsO^ 
CalcdJt: C, 56.08; H, 6^7; N, 15^ 
FoundX: C. 55.92; H, 8.19; N, 15.59 


25 


50 


Me 




yellow crystals (AoOEt) 
mp.151-151.5t 

Qemental analysts for CjjHjiMsO^ 
CdcdJC: 0, 81.52; H. 7.27; M, 18.31 
Foiind%: C, 81.33; H, 7.14; M, 18.29 


30 
35 


51 


CI 




yeDow fine needles (AcOEb-iso-PrsO) 
mp.l 19^123% 

Elemental anslym for C^HsidHfO^ • 
1/4H,0 

Calcd.%: 0. 54.41; H. 5.45; N, 14.10 
Found*: 0. 54.80; H, 6.45; K 14.19 



40 



oic 

SO 



24 
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Refersneo 
exampto 




m 


Physical properties 

(Recryvtallizstion solvertt} 


52 




2 


yellow prisms (AoOEt-n-Heptane) 
mp.l21-123"C 

Etomenul analysis for Ct«Htf CIN4O3 
Calcd.%: C, 54.78; H. 5.46; N. 15.97 
Found*: C. 54.70; H. 5.51; N. 15.S3 


53 




2 


yellow crystals (MeOH) 
mpJ23-124% 

Elemental analysis for Cf9H|7CIN40, 
Caied.%: C, 53 JO; K SM; N, 16.64 
FounA: C. 53.44; H. 4.94: N. 16.60 


54 




3 


yellowish brown crystals (MeOH) 
mp,163-164"C 

Elemental anetyeis for CiaHnCIN^O, 
Calcd.%: C. 54.78; H. 5.46; N. 15.97 
Foumtt: a 54.79; K 5^6; 15J5 


55 




2 


yellowish brown crystals (MeOH) 
mpJ4S-14«'C 

Elemental analysis for C,«H,tCIN40x 
CaicdJK: C. 57.40; H. 5.72; N, 16.73 
FoumO: C. 57^; H, 5.75; N. 16.74 


56 




2 


yellow crystals Oso-Prs^) 
mp,102.5-103"C 

Elsmontal analysis for C^5H,7CIN402 
CalcdJk C. 58.16: K 5.34; N. 17.47 
Found%: C, 56.14; H, 5J37: 17.41 



25 
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Physical properties 


5 






(RecrystaJliz«tk>n solvenO 








yellow priams Cso-PrjOTir-Heptane) 


10 


57 




iiip.96-96% 

Elemental analysis for Cgg^OH^O^ 
CaiedX C. 57.07: H. 5.BB; N. 13.31 
Found*: C, 57J)4; H, SM; N. 13^6 


15 






Speeifio rotation 








Cafl»:-97.3" (c=0.1. DMSO) 


20 


58 




pale yeHow crystals (MaOH) 
n»P.135-t35.5*t 




cxic 


EJemantal analyats for CnHtiaN404 
CaiqdJJ: C. 57.46: H. 7.12; N, 12.76 
Founc«: C, 57^; H. 7.15; M. 12.74 


25 






red liquid 


30 


59 


ox 


NIIR •paotnimd(DMSO^dt)ppfn:0.98(2H,a,J 
=12.5Hz),1.20-lJ0(lH,inXl.41(9H.sXl.59C2H. 
<I.J=l2.5Hz);Z.04(2H^uin.J=8Nz};e.60-2.72(4 
KmU.79(2H.t.J=8Hz)J2^3(2H.tJ=8Ha.3.2ie 
H^.J=6.5lte),3.89(2H.d.J=lZ5H2).B.52(1H.tJ 


35 






=4.5 Hz) 

W spectrum uQlq.) cm-*:1 688.1526.1368 


40 


60 


BocN^ 

<^ 


orante crystals Qso-PrOH) 
mpJ46.5-150% 

Bemantal analysis for C,»Ht,CIN404S 
CafcdA C. 51.75; H. 5.71; N. 12.71 


45 






FoundX: C, 51.64: H. 5.80; N. 12.69 



Reference example 61 

3-Amino.2Ka»toro^2-(N-triphenylmeJhyl-4i)lperidyl)ethylamli»]quta^^^^ 

extract waa washed 8uoce88M,lyw«hwa.erand saturated brine, and dried, and then the solvent was evaporated The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dlisopropyl ether, and the solid was washed 
successively with Isopropanol and ditsopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from iso- 
propanol gave pale green crystals having the melting point of from 116 to 121*C. 



5 


Elemental analysis for C35H35CIN4 




Calculated % 


C, 76.83; 


H. 8.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N. 10 17 



10 [0090] in accordance with the method of Reference exannple 61 , the compounds of Reference examples 62 through 
88 were obtained. 



15 




25 



30 



35 



45 



50 



55 
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RefBronea 
exampte 


B 




m 


Physical propartiaa 

(Rscrystainzotion solvent} 


62 


CI 




2 


cdorfaaa cryatala (EtOH) 
mp.l07-198^'C 

aemaritaJ analyaia for C„KB4CfzN4 
CalcdJl: C, 72.28; H, 5.89; N, 9.83 
Foundt: 72.45; H. 8.17; N, 9^4 


63 


H 




t 


brown Hquiii 

NMR tpactrumd(DMSO-dJppm:1^(H1.45(3HjnXl 
.49(2H.q,J=1 1-5Hz),1 .72(2H^ J=1 1 ^HzU.18(2H.tJ 
=7Hz).4.89(2H.s).5.09(IH,tJ=7Hz)7.14(3H.tJ=7-5H 

z),7.27(8at.J=75Hz)7.35-7,45(8Hjn),7.66(1IU.J=a 
H2).7.99(lH.d^Hd 

IR apeotnim vOlqJ om**:3358,3058 


84 


H 




3 


coloriass cryst^a Qso-PtsO) 
mp.148-158\: 

Elemantol analyata for C^Hg^dU^ 
Calcd.%: 77SXS; H. 8.85; N, 9.98 
Found*: C. 78J3; H. 8.81; N, 9.97 


6S 


H 




2 


brown flquid 

MMR apootrum 8 (CDCI,}ppm:1 JM>-1 .50(3KmXlJ0( 

2H.q,J=7.5Hz)J.68(2H4.J=11Hz),1.94(2H,tJ=11Hz). 

2.88(2H^.J=11Hz)^^7(2H.q,J=75Hz}.3.49(2H^).3.7 

9(1HAJ=7.5Hd.4i»(2HJbra)JiO-7.35(5H^)J.46(l 

H,td.J=8.1^Hz).7.49(1H.td.J=8.1^H2}.7.74(lH.dd^ 

8J.5HzX7.89(1 H.dd. J=8 J 5Hz) 

IR apactrum uiih^ cm~*:33«) 

Maaa apaotniin m/z:394.399(ir^:1) 
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Rflference 


B 


W 


m 


Physical propertias 
(Recrystaifization solvant} 


65 


H 


CH 


0 


oolorless crystals (AoOEt-iao^PrxO) 
mp,167-ia7.5*t: 

Bamantal analyaia for CiiHgCIN^Oz 
Cdod.%: C, 60^: a 6.69; H, 14.87 
Foundi: C. 60.47; H. 6.83; N. 14.81 


«7 


Ct 


CM 


Z 


coloriaaa crystals Gso^PrxO) 
mp.l54-1565*C 

Bamantal snalysia for CnHBCIxN40t 
Caloil.%: C. 57.40; K 6.42; N. 12.75 
Founds: C. 57.31; 6.37; N. 12.69 


68 


Me 


CH 


2 


coloriaaa eryatala Oaa^-PrsO) 
mp.129-129.5% 

Elamantal analysis for CssHsYCfN40s 
Calod.S: C. 63j07; H, 7.46; N, 13^7 
Fotimff: C, 63i>2; H. 7.56; N. 13.33 


69 


UeO 


CH 


2 


ootodaas orystala QterpTtO) 
mp.1403-141% 

Bementai analysia for CaH^CiH403 
CatcdJI: 0, 60.75; H, 7.18; N. 12.88 
Founds: C. 60.61; K 7.17; N. 12.81 


70 


H 


N 


2 


brosrn liquid 

NMR apactfiiind(GDCgppRi:1.14(2aqd,%l=12^H2j.1.40- 

1 .48(1 1H^),1.90-1 .70(5H^);L67(2H.t.^12Hz).3.40<2lit 

^7.5Hz).4.07(3H^rsX7.39(1H.dd.J=83.4^Hz}^JZ9(1H4d 

^Ji;£Hz).8.91(1H4d.J=4.5.2Hz) 

IR spectnim irQiq.} cm''*.3344,2628J694 

Maaa apaotnim in/x:405.407ar»3:1) 
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5 


Refbrttnce 
examplo 






Physioal properties 
(Recrystaiijzation solvent} 


10 


71 


CI 




colorleee eryeUle (AcOEt-iso-PrxO) 
mp.115.5-1ie*t 

QemeirtJU analysis for OnHaCIN^Ox 
Calodifc C. 82^9; H, 722; 13^ 
FouiKflt 0, 61.99; H. 7M; K 13.73 


15 
20 


72 


Me 




ooloriesa crystals Oso-PrxO) 

mp.132.5-134.5lC: 

Elemental vialysis tier CisHttN40, 
CalcdiK: 0. 98.72; R 9J9; N, 14.57 
FoundX: 98.65; HI 9.95; N. 14.48 


25 
30 


73 


CI 


a 

Baa 
BOS 


coloHess prisms 

Oso-PrtO-n-Heptane) 

mp.lOB-tlOt: 

Elemental analysis fer CjiHaCIM^Ot 
CaledS: C, 62^9; H, 7.22; M. 13.84 
Fouwft: a 62.18; H. 7.42; H. 13.81 


35 


74 


Ct 


BabM JL 


eolorleas erystals Oso-PtsO) 
mpJ04-t08lC 

Elementii analysis for CtiHaCIN40x 
CalcdJ; C. 62J29; H. 7J22; N, 13.84 
Foundfc C. 92.11; H, 7.35; N. 13,79 


40 
45 


75 


CI 




odorieaa ptiama (AcOEtHso-PrxO) 
mp,128-12B.5lC 

Elemental analysis fcr CnHnCINfa, 
Calod.X: C, 59.18; H, 8.95; N. 17^5 
Found*: C» 59.19; H. 9^; N, 17.15 


50 






0 





55 



30 
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Refsrenco 






Physical properties 
(RacrystelKzation solvent) 


78 


C) 




green liquid 

NMR apectrum S (C0CI,)ppnn:1 .47(9H.s).1 .78( 
2H,q,J=8Hz)Ze9(1 H4>rs)^-99(1 Hi)rs)^.30-3. 
40<1 H.mX3.5(>-3.55(l H,m),3.55-3.70(2H.m).3.7 
5-4.O5(3H^),4^7(2H4>ra>J.4O-7.50(2H^X7.8 
0(1 H.d.^7^Hz).7^(1H.d.J=7^Hz) 
IR spectrum i/Olq.) cm'^xaSSa.iedfi 
Mess spectnim in/z:406.408(ir.3:1} 


77 


CI 




brown liquid 

NMR 8peotrumtf(CDCgppm:1.40-1.55(2am) 

J .46(9H^)XOO-2J05(2H^)Z1 &-ZJ25<2H.mU. 

4«2H,t,J=53tte)i8(K2J0C2H.m),3.35(2H,tJ= 

5.5H2),3.53(1 HJbrs),4.34(l Hi>rs).4.49(l H J>rs),7 

.40'7^0C2H^}.7^7.90(2H^) 

ER spectrum vOlqJ cm'^:3356,ie94 

Mess spectrum m/z:41 9.421 (M^^il) 


78 


Me 




grsen liquid 

NMR 8peotninitf(C0Clft)ppm:1.40-1.60(2Kni) 
.1.46(9Ke)Z00-2.10(2H.m)Z1O-2^5{2H.m)Z 
48{2HXJ=5.5H2)^64(3H.8)i.85-2.90<2H.m).3 
Ji5C2HXJ==53Hz);j.54(1HJ>rsX4.13(2H^rs).4.4 
9(1HJ>rs)J.38(1Kt,J=^^Hz).7.44(1HX«>=8^H 
z).7^9<1 H.d.J=8 JHz>.7^1 (1 H,d, J^.5Hz} 
IR spectrum I^Oiq^ cm^:3352.1704 
Mass spectrum m/z:399Cliir} 
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Rafbranea 
axampla 




m 


Physfofl) propeiUas 
(RecryatalHzxtion solvavtO 


5 








coloriass pictas (AoOEt-iso-Pr^O) 
iiip.104-105% 


10 


79 


Boc 


2 


BemonUJ analysis for CnHx7CIN402 
Calod.fc 61.45; H. 5.98; N, 14.33 
Found*: C, 61.48; H. 6.81; M. 14.35 

Spacifio rotation 

[a]o" : -20.9* (o=0J. DMSO) 


IS 


80 






colorfaS9 crystals Gso-pTfO) 
mp,985-99'0 






2 


BamentaJ analyais for C,.HsCIM40s 
Calod.«: C. 59JS8; H. 8^ M. 15.44 
Found%: C. 58.30; a 8.87; H, 15.30 


20 


81 




2 


oolorlaaa oryvtala (AoOEt) 
0^,128-128*^ 

ElamantaJ analvsa for CU..Ctiil n 








CalcdJt: C, 59.90; 6.80; N, 17.46 
FoumflL C. 59.71; H, 8.87: N, 17J2 


25 








yallowioh brown liquid 


30 


82 




2 


MMR apactnjm d (CDCt«)ppmA.49(2H.t-J=SHy) ? Sft 
-2.eO(4H.m).3.30-3.40<2H^),3.75-3.85<4Hjii).4.38(1 
Hi>rs).4^0(2Kbri).7.44(lH.tii.a=8.5.1 Hr)7.48(1 H.td 
.J=8^.1 Hx) 7.89(1 H^.J=8j6.1 Hz).7.91 (1 H.dd,J=8.5. 

ite) 

IR apaetrum vOla.) ein~*:3348 










yvUowiah brown liquid 


35 
40 


83 


*0v. 


3 


MMR spaotnimif (CDCI^pm:f.89(2Kqiiin.J==8Hz);2 
.45-2.80(4lim)^.B3(2HX*^8Hz),3J0C2HXJ=8lfc).3. 
78(4H.t.JM.5Hz)»4.50(3HJ»rBU.44<lKtd^7.5JHz> 
.7.47(lH.td.J=7j5.1Hz),7J3<lH/id.J=7J.1Hz).7.9G<l 
H,dd^7.5,lHz) 

K apaotrum yQqJ cm"'3344 
Hats speetnim m/z:320.3220r» 3n) 



45 
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Reference 
examplo 




Physical properties 


84 




greemsh brown liquid 

NMR sp0ctnimd(CDCgppm:1.45-l.6O(2H^Xl.6(>-1.7O 
(4H»m)^.35-2.60(4H^)Z39(2HXJ=5Hx);j.37CZHXJ=5H 
2)A31(lH^r8),4.67(2H^r«),7.44(1H,td.J=7.1Hz)7.47(lH, 
td. J=7J H2).7 J7(1 H.dd.1^7.1 Hz) J Ml 1 add. J=7.1 Hz) 
IR speotrum yQiqJ cm~^:3432^340 
Mass speetnim in/z:304^(ir,3:1) 


85 




deric brown flquld 

NMR spectrum ^(CDCgppm:f^1.90(4H^)^.57(2H,t 
Js5JHz)j2.ea-2.70(4H.in}.3.40(2at^3Hz}.4^7(3HJ>rs 
).7.43(1 H,td,J=7.5;2H2),7.4«(t H.td. J=7.5;ZHz),7.B7(lH.dd, 
J=7^^H2),7^3{1 H^,»*=7.5^z) 
IR speotnjm vQiqJ cm"' -3436,3348 
Mass spectrum m/z:290;Z92(M*',3:1) 
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Raferance 
example 



86 



87 



BocN 




Physical properties 
(Recrystalfization solvent) 



BocN 




BocN 




coloriess crystals (iso-PrxO) 

Bemental analysis for C„HnCIN402 
CalcdJl: C. 61.87; H. 8.13; N, 13.70 
Found*: C, 61 -5Z; H, 8.29; N, 13.85 



colorless crystals 

(CICHsCHsCHso-PrsO) 

nip.l41.5-l42^ 

Elemental analysis for C2oH,iCIN402 
Calcd.S: C, 60.82; H. 7.91; M, 14.19 
Founds: C, 80.63; H. 7.80; N, 14.03 



vray orystats (AoOEt) 
mp, 168-1 89% 

Bemental analysis for C^HnCIN^OxS 
CaJcdA C. 55.53; H. 6.62; N. 13.63 
Foundfc C, 55-54; H, 6.87; N. 13.63 



Example 1 

4-Chloro-1 -[2-(N-triphenylmethyf-4.piperidyl)othyO-1 H-frnldazo[4.5-c]-<julnonne 

[0091] A solution ofl 9 9 g of 3-amlno-2<hloro-4-[2-(N4rfphenylmethyl-4-plpertdyl)-ethylamlnolqulno«no, 24.1 ml of 
ethyl orthofomiaie and 0.68 g of p-toluenesulfonic add monohydrate In 200 ml of toluene was refluxed for 6 hours 
Atter cooling, the precipitated crystals were collected by filtration, and washed with dfisopropyl ether to give 1 6 4 g of 
coloriess crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave coloriess crystals having the 
molting point of from 229 to 234.5'C (decomposition). 



Elemental analysis for C3eH33CIN4 


Calculated % 
Found % 


C. 77.61; 
C. 77.50; 


H. 5.97; 
H, 5.98; 


N. 10.06 
N, 9.95 



Example 2 

4-Chloro-2-trifluoromethyl-H2-(N4ripheriylmethyl^lperidyOethyll-lH-lmi^ 

[0092] To a solution of 2.50 g of 3-amlno-2-chloro^[2-(N-triphonyImethyh4-plperidyl)ethylamlnolqulnollne and 0 76 
ml of tnethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice^ollng, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencart>onate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMR spectrum S (DMSO-dgjppm : 1 .35-1 .65(3H.m).1 .59(2H.q,J=1 1 H2),1 .77(2H,d,J=1 1 H2).1 .80-1 90(2H.m),2.98(2H. 
brs).4 75(2H,t J=8.5H2).7.1 7{3H.t.J=8H2).7.30(6H.t, J-BHz),7.41 (6H.brs).7.B4<1 H.td,J=7^,2H2).7 87(1 H.td. 
J=7.5.2Hz).8.16(1 H.dd.J=75,2H2 ).B.34{1 H.dd. J=7.5,2Hz) 

Example 3 

lert-Butyl 4-[2-(4-methyl-2 -phenyH H-lmlda2o[4.5-c)qulnoHn-1 -yl)ethyl]-1 -pipertdlnecarboxylale 

[0093] A solution of 0.65 g of tert-butyl 4-[2-[(3-amino-2-methylqulnonn-4-y!)aminol-ethyiJ-1-piperidinecarboxylate, 
0.29 g of benzaldehyde and 0.08 g of 2.3-dichloro-5,6-dlcyano-1 ,4-ben2oquinone In 5 ml of tetrahydrofuran was stired 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ettiyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brlne» and dried, and the aoh^ent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyl etherto give 0^ g of a colortess solid. Recrystallization from diisopropyl 
ether gave coloriess crystals having the melting point of from 146 to 146.5'C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74.01; 
C. 73.95; 


H,7 28; 
H,7.54: 


N, 11.91 
N, 11.84 



[0094J In accordance witti the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 




B 


m 


Physical properties (Reciystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C35H31CIN4 
Calcd.%: C. 77.40; H. 5.75; N, 10.32 
Found%: C. 77.35; H. 5.79; N. 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp.165-168*C (decomposition) 
Elemental analysis for C41H35CIN4 
Calcd.%: C, 79.53; H. 5.70; N, 9.05 
Found%: G, 79.29; H. 5.74; N, 9.05 


6 


H 


CI 


2 


colortess crystals (MeOH) 
mp,266-26e*C (decomposition) 
Elemental analysis for C3gH32Cl2N4 
Calcd.%: C. 73.09; H. 6.45; N, 9.47 
Found%: C, 73.15; H. 5.54; N, 9.41 



35 
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(continued) 



Exampld 


Ql 


6 


m 


Physical properties (Recrystailizallon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHgClj-EtOH) 
mp^46.5-249'C 

Elemental analysis for C42H37CIN4 
Ca!cd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H. 6.12; 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
nip , 227.5-23 1'C (decomposition) 
Elemental analysis for C43H3QCIN4-I/4H2O 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C. 79.26; H, 6.09; N, 8.55 



20 




23 


Example 




B 




m 


Physical properties (Recrystalllzation sonant) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp.l 24.5-1 25«C Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71.19; H. 6.22; N, 13.84 Found%: C. 71.22; H, 
5.97; N. 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255*C (decomposition) 
Elemental analysis for C26H27CIN4O2 Calcd.%: C, 67.45; H, 6.88; N. 12.10 
Found%: C, 87.42; H, 5.88; N, 12.02 


33 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp.l 88-1 89*0 Elementat analysts for 
C22H27CIN4O2 Calcd.%: C. 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H. 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.192-193'C Elemental analysis for 
C28HXCI2N4O2 Calcd.%: C. 64.00; H, 5.75; fsl. 10.66 Found%: C. 64.04; 
H. 5.59; N, 10.81 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp.1 82.5-1 83.5'C Elemental analysis for 
C2»H33CIN402 Calcd.%: C. 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 

H. 6.41;N, 11.08 




36 
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Example 


B 




w 


Physioal propertias 
(RecrystalUzation solvant} 


14 


lieO 




CH 


ooloriaas oryiUia (AoOEt) 
mp,1883~18U'C 

Elemental analyais for C»HqCIN40, 
Calod.X: 0. 99M; H. BM: N. 10.75 
Foundi: 0. 66.70: K 6.42; N. 10.70 


15 


H 


""CX 


N 


eolorisss crystaiB OUleOH) 
mp,225J-227.5^(deoofnpo«ition) 
Elamentai analyeiB for CTrHKyCINsOs 
CalDdS: C, eSJI; H. 6.16; M. 14.23 
Foumn: 0. 6535; H. 6^1; 14.21 


16 


H 




CH 


coloileaa eryatalaCAoOEfc-n-Haptana) 
mp,16»-l61^ 

Bomental anatyva for CaHi,CIN402 
CalodJk C. 68.48; H. SM; N. 1 1 41 
Founds: C. 68^: H, 6^7; N. 11^7 


17 


H 


a 

Boo 


CH 


colorleaa eryatala CAcOEtHao-PrtO) 
nv.1543-156^ 

Bemental anaiyaia for CnHnCtN^O, 
Calcd.S: C. 68.48; K 6.36; H, 11.41 
Foufid%: C. 68.58: K 6.15; N. 11.38 


18 


H 




CH 


eolorlaaa oryatala CAcOEt) 
mp,166>-167.5^ 

Qamantal anaiyaia for CtJ^ClHfij 
Caiod5: C. 68.40; K 8.36: »i 11.41 
Found%: C. 68.50; H, 6.43; 11.32 
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Exsmplo 






rfiysieai propenies 
(RecnrrtallizKtioii solvenO 


19 


CI 




coloriass fine needlestAcOEO 
mp.l86^187,5*t 

Qemental analysis for CzrHttCINsO, 
CaicdJft: C. 65.91; H. 8.15; N. 14^3 
Found*: C. e5J7; H, 8.31; H. 14.18 


20 


Ct 




eoloriaaa crystals (MaOH) 
inp.195.S-1985% 

Qamantal analyaia for Cg^QlH^O^ 
CalcdJb C. 65.78; H, 5^; N, 11.36 
Foumtt: 0. 65.73; H. 5^8; N» 11.38 


21 


CI 




ooloHoaa oryataia (AoOEt-iao-Pr,0} 
mp.191.S-192*t: 

Elemantal analyaia for CisHijONsOj 
Founds: C, 66.42; H, 8^; K 13.89 


22 


Me 




ooloriaaa crystals CAcOEt-iso-PriO) 
inpJ84.5-165*C 

Qamantal analysis far CaKsNsO, 
CalodJk C, 71.72; 726; N. 14.42 
Founds: C. 71.40; H. 7J24: N. 14.28 




38 
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Example 






m 


Physioal propertias 
(RecrystaHization soh/ent) 


23 


Ph 


On 


2 


coloriesa crystals CAcOEtrtso-Pr^O) 
inp,185-188't: 

Elamental analysts for C2BH2SCIN4O2 
Caiod.%: 66.88; 5.61; 12.48 
FouihO: C, 88.59; 5.63; 12.45 


24 


Ph 




2 


odorless crystals (iso-PrOH) 
mp,164-170*t 

Elemental analysis for CBHaCIN40 
CalcdS: C, 87.89; H. 5.70; N. 13.77 
Founds: C. 87.82: H, 5.71: N. 13.83 . 


25 


Ph 




2 


pale yeUowish brown crystala (AcOEt) 

inp.182-183t: 

Bemantal analysis for 

CaH„aN40-1/4H|0 
Calcd.%: C. 68.49; H. 5.45; N, 14.10 
Founds: 88^8: H. 5.50; K UM 


26 


H 




3 


psie brown erystais (AeOEO 

iiip.130^131.5'C 

Bemental analysis for C|7HitCIN40 
CalodJk C, 81.72; H. 5.79; N. 18 J4 
Founds: C. 61.72; H. 5.76; N. 18.80 


27 


Ph 




3 


pale brown crystals (MeOH) 

mp.l 835-1 84.5^ 

Qemental analysis for CssHbCIK«0 
Calod.S: C. 87.88; H. 5.70; N. 13.77 
Founds: C. 87.91: H. 8.68; 13S0 




EP1 104 764 A1 



Example 






m 


Physioal properties 
(Recrystainzation solvent) 


28 


H 




2 


paJo brown crystals Qso-PrxO) 
mp.l05-105.5lC 

aemental analysts for C|7Ht,CIN4 
CalodJl: C, 64.88; H. 8.08; N, 17.80 
Founitt: C. 84.83; H. 6.11; 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
mp;228-22rt 

Qemental analysts fer CaHBCIN4 
OaIc«LX: C, 70.87; 5.93; N, 14.33 
Foundfc C, 70.44; H. 5J6; N, 14.29 


30 


H 




2 


brown crystals 

NMR spoctnjm d (CDCI^ppmrl .80-1 .90(4H^ 
) J2.58-2.76(4H,in).3.1 4-3.22(2H.m),4.78-4.91 (2 
H.m).7,88(1 HX J=8.5Hx}.7.72(l H.t,J:s8^Hz}3.1 

Mass speotnim m/z:3OO,3O20yr^:1) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.l91-192"C 

Bemontal analysis for Ci,HnCIN« 
Calcd-X: C, 70.11; H. 5.82; N. 14.87 
FoundX: C. 70.00; H. 5,85; N. 14.86 



40 
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Exampio 




Physical properties 
(Recrystallization soivorrt) 


32 




colorless amorphous solid 

NMR spoctniind(DMSO-d.)ppm.*0J9(3H^}.1. 

32(3H^Xl.B8t2W)rs)X13(lHJbni);2.4»<9H,8),4 

.82-4.72eH.m)J.80-7.e7(3H^)J.74-7.82(4H.m) 

,8.1 3(1 J=8,l JSH2)fiA2(\ H.d. J=8H2) 

IR speotnim V (KBr)om'^1690 

Mass spectrum m/2:476.478(M*;J:l) 

Specific rotation 

Calo" : (©=0.1. DMSO) 


33 


ax 


coloriess crystals (AcOEt) 
mpJt15-218%(deGompo8ition} 
Elemental analysis for CmH^CIN^Os 

CaicdJK: C. 67 J3: H, 7.13; N, 11.32 
Found%: C. 67.70; H. 7.17; M. 11.23 


34 




colorlees crystals (lieOHHso-PrOH) 
mp.185-188% 

Elemental analysis for CsjHnCtN^Os 
CalcdJk C. 67.42: H, 6^1; N. 11.65 

FourM: C. 87,31; H, 6.86; N, 11.57 


35 




brown crystals (AoOEt) 
mp,198-200't: 

Elemental analysis for CnH»CIN40sS 
CsledS: C, 62.83; 5.88; 11^7 
Found%: C. 62.74; H. 5.83: N. 11.16 
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Example 




Physical properties 
(Recrystallization solvent} 


36 


Mo 


pale brown crystals Gso^PrOH) 
mp^02-203t: 

□ementaJ analysis for CbHxsCIM402 
CaJcu: C, 64.40; H. 6J1; N, 13^ 
Found%: C. 64.39; H, 7.04; N. 12.95 


37 


n-Bu 


colortoss crystals (AcOEtriso-PrxO) 
inp.1565-160.5% 

Elemental analyais ffor ^xi^^^^x 
CalcU: C, 66^ K 7.49; 11.89 
Foumft: C. 66.16; H 733; im 


38 


a 


oolorioss crystals Oso-PrOH) 
mp.l74-175'X: 

Elemontai analysis for C^J^ti^KOx^y/^O 
CaiodJl: C, 67J05; H, 7^; N. 11.17 
FoundS: 67i>8; K 7.47; N. 10J»2 


39 


Bn 


coloriess crystals (AcOEHso-PrxO) 
mp.165-166.5% 

Elemental analysis ftr CbHrCINaOx 
Caicd3: C, 68.97; H, 6^ N, 11il9 
FoimcA: C. 68 J3; K 6.7^- N. 1039 


40 




ooloriesa orystaJa (AcOEO 

mp^l 9-220.5% (deoomposition) 

Elemental analysts for CMHaCIM40t-1/4H,0 
CaledLS: C. 69J»; K 6.47; N. 10.74 
Found%: C» 69^5; K 6.41; N. 10.69 
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Example 




Physical propertiea 
(ReerysUJUzation 8o(vent) 


41 




coloiioaa crystals (MoOH) 
mp,137-142t 

EJemantal analysis for OaHnOlH^O^'^/ZHfi 
CaJodX- 67.76; H. 8.67; N, 10.90 
Founds: C, 67.82; H. 6.40; N, 


42 


XT 


coloriess cfystala (MeOH) 
mpJ533*157't; 

EiomenUI analysis fbr C9HaCIN40s 
CalodI: C. 66^5; K 6^; N. 10.75 
FounA: C. 66J4: H. 6^; H, 10.78 


43 




oolorless crystals (AeOEt) 
mp.160-1611C 

Elemental analysia for CgH»CIFN40,* 1/8H,0 
Calod.X: C. 65.78; H. 5.90; N. 10.06 
Founds: C. 65^7; K 6.67; N. 10.04 


44 


JX. 


oolorissa fine needles 
(AcOEt-n*Heptane) 

mpjoo-isanD 

Elemental analysis for C|sH,oC^V=N40, 
CdcdS: C. 66.07; H, 5^; K 11i>1 
Founds: a 66.10; K 5.71; N. 11 i>6 


45 


XX 


colofless orystals (AcOCt taa Pr,0) 
mp,126-129.5t; 

Bemental analysta fbr CnH«CIFN4D2 
CalodJl: 66.07; H. 5.94: K 11.01 
Found!: C. 66il6; a 5.76; N. Hill 
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Example 




Phystoaf properties 
(Recrystallization solvent) 


46 


1 

F 


eoloriass crystals Gsi»-PrOH} 
mp.l993-200*t 

Elofnental analysis for CnHtrCIF^N^Ox 
CaJcd.%: C, 59.74; H. 4.83; N, 9.95 
FoundX: C. 59.61; H, 4.89; N, 9.90 


47 


1 

F 


coloriess crystals (iso-PrOH) 
mp^16.5-217^% 

Elemental analyms for CnH^CIFyN^O, 
CalodS: C, 57 J«; H. 4.51; N. 9.94 
Found%: 57 J8; H. 4.58; K 9.62 


46 


JO 


colorless crystals (AoOEt) 
mp.199.5-200.rt 

Elemental analysis for C^jKMCINgOj 
CalcdA; 65.91; H, 6.15; N, 14.23 
Foundk: C, 65.77; H. 5.99; M. 14J25 


49 




colorless prisms 

(AoOEt-n-Heptane) 

mp,ie2-183^ 

Bemental analysis for Ci^CIHsO, 
Calod.%: C. 65.91; H, 8.15; K 14.23 
Founrt: C, 85.95; H, 6.28; 14^4 


50 




coloriess prisms(AcOEt) 
mp^13-214% 

Elemental analysis for CzfHbeCINsOx 
Calcd3: C, 85^1; H. 6.15; 14^ 
Found%: C» 65.87; H, 920; N. 14.23 




1 



44 
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ExamplD 




Physioal propartias 
(Rocrystanization solvant) 


51 




ooioriaaa aryatala (MeOH) 
mp.l7^188*t 

Elemental analysis for CBHaCIN402S 
Calcd.%: C, 04J5; H» 0.19; N. 10.43 
Found%: C, 64^2; H, 6.45: 10-37 


52 




colorissa cryauia Gao-PrOH) 
mpJlQ3-203J5°C 

Bamantal analyaia for C9KmCIF,N40x 
CalodJS: C» 6231; fi 5.41; N, 10.02 
Foundft: C» 62.24; 5.42; 9.99 


53 




colorlaaa oryatals (AoOEl) 
mp^4-225l: 

EJemental analyaia for C,4HmCIN40s 
CaledLl: 7ZJI1; H, 0.22; 9.88 
Founds: C. 72J>2; H, 0.21; K 9.92 


54 




oolorieaa oryatala Gao-PrOH) 
nv>.197-19Bt 

Elamantai analyaia for CstHHCIN^O, 
FoundX: C. 6933; H. BM; K 638 


55 


P 


colorlaaa oryatala (MaOH) 
mp.1963-l9rt: 

Bemontei analyaia fbr O21H9CIM4O3 
CaMJL C. 0433; H, 636; N, 11.65 
FoufiA: a 6433; li 637; N, 11.69 
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Example 






PKysioal properties 
(RecryetalRzation solvent) 


56 


P 

/ 


Me 


pale yellow crystals Cso-PrCH) 
mp,185^18e1C 

Qemental analysis for CnHnNiO, 
CalodJ(: C. 70.41; H. 7jOO; N, 12.16 
FoundX: C, 70^2; H. 7.19; N. 12.13 


57 


P 

/ 


CI 


colorless crystals (MeOH) 
mp,151^153t: 

Bemental analysis for CmH»C1N402S 
CalcdJfc C. 62.83; H. 5J8: N. 11.27 
Found*: C, 62.77; H, 8.01; M. 11 Jt4 


58 


P 

/ 


Me 


pale yeUow crystals Gso-PrOH) 
mp.181J^1825% 

BenMntal analysis for CnHsN^OsS 
Cilcdit 68 JM; H. 6.77; N. 11.75 
Found*: C. 67.88; H. 6J8; N. 11.63 


59 


P 

/ 


CI 


colorless orystals (AcOEt) 
rap.l97-198*t 

Elsmental analysts for CsHitClNsOsS 
Celcd3: C, 60.29; H. 5.67; N. 14JD6 
Found*: C, 59.98; H. 5.54; M, 13J4 


60 




Me 


colorlesa crystals (AoOEt-iso-^,0) 
mp.191-193nc: 

Bemental analysis for Cj^HtiNsOjS 
CalcdJt: C. 65.38; H. 6.54; N. 14.86 
Found*: C, 65^4; H. 6.53; N. 14.43 



BocN 




46 
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ExampI* 




Physical properties 
(Recrystaillzstien solvent) 


61 




NMRspactniffi dlPOCQppm: 
1.06-1.09(2H.DiX1^1.4O(1Hjn).14O-1.45 (2Kn») 
.1.44(8H^X1 ^2-1 .9Ottani)Z55-2.62(2H.m),3J05(3 
H,s),4.a>-4.10(2H^).4.e2{2HxJ=7^HO.7^7-7-30( 
2H m) 7 61(1Hl.»l=7Hz).7.67-7 J1(3H.m).8.14<1Hjl. 
Js75Hz}JJ24(1H»d^7^Hz) 
DRspeotnim v(KBr)cm'^:ie92 
Mass spectrum m/z:4SB0A^) 


82 




eolcrlsss crystals (AoOEt) 

Elemenrta) analysis for C,»HnF9N40s 
CaiodX- C. 62.14; H, 5J21; 9.99 
Foumn: C. 62i>7; H. 5^5; N. 9.94 


63 


JO 


pale ysBosi crystals (AoOEt) 

Bemsfital analysis for C^HnHfit 
(MedS: C, 71 J1; 7J>5: N. 14J5 
Foundi: C. 71J37; H. 7.14: N. 14.83 


64 




oolorfesa orystala OlsOH-iso-PraO) 
im>,177.5-179*X: 

Bonmital analysis for CnHnFsN^Ot 
CalodS: C. 68JO; H. 6.18; N. 10.40 
Founds: C. 66J9; H. 6.08; fi 10.37 


65 


-p 


pslo brown crystals (AcOEO 
mp.193-194% 

Qementai analysis for OzjHtJth^i 
GalcdJ^ C, 70.56; H, 7^4; N, 15.24 
Founds: C. 70.61; H. 7.16; 15.21 
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Example 


1 




Physical properties 

(Recrystanization sotvent) 


66 


"p 


a 


colorless crystals CEtOH) 
inp^4(K241%(deeeiiiposition) 
Bamenta) analysis for C^HnCINtOj 
CalcdJk C, 82.43; H. BM; H, 17.47 
Founds: C. 62.48; H. 6J)2; N, 1751 


67 


"p 


Ma 


oolorless orystals (EtOH) 
mp J228 J$-230nc (decomposition) 
Bementai analysts for CmHrNsOx 
CalcdJI: 87^ H. 7.00; H, 18.25 
FoundX: C, 87.72; H. 8.83; M, 18.24 


68 


-p 


Me 


brown amorphous solid 

NMR spectrum d (CDCI,}ppm:1.1(>-1.20(2H,m),1.4 

6(9H^Xl.4(H1.60(3H,m).1.90-1.98(2H.m)^.60-2.70( 

2H.m).3.04(3H.8),3.fle(3H^).4.05-4.15C2H,m),4.74(2 

H,t,a=«H2).6.30(lH.t,J=2.5H2).e.52{lH.d.J=2.5H2),6. 

88(1H^)J.60(1H.t^8Hz),7.87(1H.t.,^8Hz}3.18(1H. 

d^Hz}3.23(1H^^Hz) 

IR spectrum y (l(Br)em-':1688 

Mass spectrum m/ji41Wt) 
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Example 






Physioal properties 
(Recrystaflization solvent) 


BB 


A. 


a 


yellow amorphous soTid 
NMRspectnim d (CDCt,}ppm: 
1.05-1.15C2KmXl.40-1J50ORmXl.45(9H^XlJ3-1.90( 
2H.m)Z32(3H^)ZB0-2.70(2H,mX4.D0-4.10<2Hjn),4.6D 
-4.65(2H.m).7i)6(1 H^, J=S.5Hz) J.51 (1 H,d. J=5.5H2),7.e 
8-7.75(2H^).8.1 6(1 H.d.J=7^Hz).8it4(l HM.J=7M^ 


70 


Ms 




pale yeUow cryatait (EtOH) 
mp.192-193"C 

Bemantal analyais for Cz7H„aM402S-5/4H,0 
CalciU: C. 60.77; K 6.33; H, 10J0 
Founcft: C. 60.82; H. 6.08; M, 10.17 


71 






Me 


yellow amorphoua aoKd 

NMR apeotnim d (CDCI,)ppm: 

1.02-1.08(2KinXl.44(9H.8).1.44-1.50(3H.m).1.80-1.90( 

2Jiin)^^1(3H^)JL6O-2.7O(2Km)^iW(3H.8).4U)O-4.05( 

2Kin).4.59(2H,t J=7.5Hx)7.08(l H^^.5Hz).7.48(l HA 

J=S.5Hz},7.60'7.65(2H,m).8.14(1H,d.«MHz)J.23(1Kd.J 
=8Hx) 

IRspeotrum t'(KBr}om''*:1688 
Maaa apeetnim m/zMOW) 


72 


1 


^) 


Ma 


pale yellow crystals (AbOEO 
mp.l41-142*t 

Elemental analysis for C2iH94N402S-1/4HtO 
Calcd.»: C, 67.92; H, 7.02; M. 11.31 
Found%: C, 6736; K 6J4: N, 11JE5 



Example 73 

lert-Butyl4-{2-(4^hloro-2-hydroxy-1H-imlda2o[4,5-c]qulnclln-1-yO-elhyl>1-ptperi^^^ 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-<3-amlno-2-chloro-4-qulnolylamlno)-Gthyl]-1-plperidlnecart)oxylato 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dichlorDGmane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stined at room temperature for 1 hour. TTie reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarfoonate solution, and extracted with 1 ^-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystalilzatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223'C 



Elemental analysis for C22H27CIN403 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H. 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4.[2-{4-chloro.2-(4-mett,anesuinrylphenyO-1 H-imida20[4.5^).quinolin-1 -yllethylj-l -piperidinecarboxylate 

H^r^T" f ° ®^ ^ °' ^^2-f''-*=''k°™-2-('>-'"ethylthio-phenyl)-1H-lmWa2o(4.5^Jqulnolln-1^,ll 
e«,y.>1-ppef1dlnecarboxylate in18 ml o(1 ,4.dloxana. a solution of 0.38 g of sodium periodate In 6 «^ 2f X 
a*^ed dropw«e and the mixture was stirred at 50'C for 13 hou«. The reaction solution was concentrated 
eswue was punfled by s,lK=a gel column chromatography using 1 .2-dlchlo«,ethane - methanol (10:1^* an^uthj 
solvent to g|ve 0 47 g of a colorless solid. Recrystallbatlon from a mixture of isopropanci and water o^e 
crystals having the melting point of from 183 to IBS'C. ""o waier gave colorless 



Elemental analysis for C29H33CIN4O3S . IMH^O 


Calculated % 
Found % 


C» 62.46; 
C, 62.33; 


H, 6.06; 
H. 5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl 4-t2^4<hloro-2-(4^nethanesulfonylphenyl)-1H-imida20[4.5^^qulnolln-1-y^ethyno 

K ^° ^ ^-f2-t'K='^'oro-2-(4-methytthiophenyl).1H-imlda2ot4.S •dquinolln-l-yn 

ethyll-1 -p^pendinecarboxylate in 20 ml Of 1 ,2-dichloroethane, 0^ 

! • ":TT ""^ ^^r^per^ture for 1 hour. Tl,e reaction mixture was neuSSed^ 

10 ^ aqueous sodium hydrox.de solution, and extracted with 1 .2-dichloroethane. The extract was washed Jth 
rated aqueous sodium hydrogencart«,nate solution and dried, and then the solvent was evaporated. The msX^ 
r«^,lr ?:'°''"TT'"''""""'^*^'**''*^'''9ive0.42gof«^^^ 

methanol gave colorless crystals having the melting point of from 149 to 156'C. «™onirom 



Elemental analysis for C29H33CIN404S • IMHjO 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H.5.81; 


N, 9.77 
N, 9.67 



Example 78 

4-Hydroxy-2-phenyl-1-{2-(4-piperidyl)ethyl)-1H-imidazo[4.5-e)quinoflne 

L°^' M ""^ °' ''<''loio-2-phenyH42.(4-piperidyl)ethyll-1HHmida2o(4.5-clquinoline and 2 S ml of 6 

Nhydrochlor«aad.n8mlof1.4.dioxanewas,efluxedfor3hours.^^ 

o Ir^rrT^T ««Porated.The resulting residue was washed with ethyl acetate 

tr^ ^^sTz^" "-^ -ethanol gave pale brown crystals having the melting 



Elemental analysis forC23H24N40 . IMHjO 


Calculated % 
Found % 


C, 73.28; 
C. 73.32; 


H, 6.55; 
H. 6.45; 


N, 14.86 
N, 14.77 



[00991 In accordance with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physieal properties 
(ReorystalDzation solvent) 


77 


CI 




2 


colorless crystaJs (MeOH) 
mp^69-280t^ (deeomposition) 
Elemental analysis for Ct4HoClN40 
CalcdA: C, 68.48; a 5.99; 13.31 
Founcflk 88.32: H. 6i)7; N. 13.29 


78 


H 


Ok 


1 


colorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d»)ppm: 

1 58(2H,q.J=1 1 .5Hz).1.74(2H.d,t^1 1.5Hz);j. 10-2.2 

5{1H^)^.79(2H^.J=11.5Hz).3^4(2H.d,J=1 15Hz), 

4-54(2H.d. J=7.5H2).7.29(1 HX J=8Hz).7.49(1 H^.*^ 

8H2X750(lH.t,J=8Hr)3.00(1fid.J=8Hd.8^(1H^ 

)JJ4(1HJ>rs>.8.95(1HJ)ni).11.82{1H^) 

IR spectrum V (KBr) cm-*:3544^228J892 

Msss speotrum m/z:282<|yr) 


79 


H 


-a 


1 


eoloriess crystals Oiydroehlorido] 

NMR spectrum 6 (DMSO-d«}ppm: 

1 .65-1 .85(4H^) J.00-2.15(1 H^),2.84(2H.a-J=12H 

z)J.30(2H.d,J=12Hz}.4.18(2H^.J=5Hz).4.51(2H^. 

i^s7.5Hz}.7JZ7(1HXJ=8.5Hz).7.40-7.60(7H^).7^7 

(1H AJ=8H2),8 J1 (1 H^),10.83(1 Hi>rs).1 1 .58(1 Ks) 

IR speotrum 1^ (KBr) cm'*:3416,1872 

Mass spectrum m/raiZW) 



Example 80 

tert-Butyl 4-(2-(4-phenoxy-1 H-imidazo[4.5-c)qulnolln-1 *y1}ethyl]- 1 -piperidlnecarfooxylate 

[0100] A mixture of 4.46 g of tert-butyl 442-(4-chloro-1H-lmidazo[4,5-c]qulnolin*1-yl)ethyl]-1-plperidlnecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stlned at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an etuting soh^ent to give 3.59 g of a colorless solid. Recrystaillzation from a mixture of ethyl acetate 
end n-hexane gave oolorlese crystals having the melting point of from 130.5 to 132.5*C. 



Elemental anal 


ysis for CjsHjjN^Os 


Calculated % 
Found % 


C, 71.18; 
C. 71.10: 


H. 6.83; 
H. 7.10: 


N, 11.86 
11.69 



[0101] In accordance with the method of Example 80» the compounds of Examples 81 through 87 were obtained. 
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Ezampla 


R' 






Physical pn^perties 
(Raoiystalli'zation sohfant) 


81 


H 


-a 


H 


colorlasa crystaia (MaOH) 

Bamantal analysia for C„HtJHfi 
CalcdJ^: C, 77.88; H. 6^4; 12.11 
Found%: C. 78.00; H, BMi N, 12JW 


82 


H 


-a 


H 


mp,187~189.5^ 

Eiamantal analysia for CaHaN^O, 
CalcdJl: C. 72-44; H, 8.32; N. 13.52 
Founds; C, 72.35; H. 9M: N, 13.42 


83 


H 




F 


oolorleaa crysUla (OH^CH^-no^Pr^O) 
mp^.5-208% 

BomarrtaJ analysia for CbHsFN402-1/8H20 
CalodJk C, 89.07; H. 5.85; N. 12.88 
FoundX: C, 89.1 1; a 5 .74: M 1 2.85 


84 


Ph 




H 


odoriaw cryatala (MeOH-iao-PriO) 
mp.205-207.tft 

Elamcntal analysia for CtiHt^^O^-UZHfi 
CalcdX C. 74.53; H. 8.25; H, 11.21 
Foundfc C. 74J2; H, 8.37; N. 11.10 
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Example 




R» 




Physical properties 
(Reerystairization solvent) 


85 


H 




F 


ooloriess crystals (AcOEt-ir-Hexano) 

nip.133^135^t: 

Eiemertal analysis for C2t^iFN40, 
Cslc«l%: C. 68.55: H. 6^7; N. 11.42 
Founift: C. 68.37; K 6.47; N. 11.25 


86 


Pb 




H 


colorless crystals (iso-PrOH) 
mp;^07-208*t 

Elemental analysis for C^HMNfOt 
CalcdA: a 74.43; H. 6.61; N. 10.21 
Fouma: C. 74.38; 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum d (DMSO-d,)ppm: 

1 .64-1 .72(4H.m);^.55-2.58(4filn)^.98C2lit, J=7 

Hz).4.8a(2H.t»^7H2),7J25--7.31(3H4n).7.45-7.4 

9(2H,m),7.53-7.80(2H^),7,72(1H,d.J=7H2)3^9 

(1H^,J=7Hz)3.37(1H^} 

Mass spectrum m/z:3S8(lD 



Example 88 

tert-Butyl 4-[2-(4-annino-1 H-imidazo(4,5-clquinolin-1 -yl)Gthyl]-l -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-{2-(4*phenoxy- 1 H*imidazo[4,S-cJ-quinol(n-1 -yi)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140*C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride • methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyl ether to give 1 .68 g of coloriess crystals. Recrystalilzation from ethyl acetate gave coloriess 
crystals having the melting point of from 193 to 193.5*C. 



Elemental analysis for C22H29N3O2 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H. 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical proporties 
(RecrystainzBtion solvent} 


89 




oolpiiass crystals (EtOH) 

mo 191 5*192lC 

Elemental analysis for 0x411x7^^ 
Calcd^: C, 74.77; H. 7.06; N. 18.17 
Found%: C. 74JB7: H. 7.18; N. 18i>6 


90 




coloHess crystals (MeOH) 

eemental analysis for CttHaN^O 
Calcd.X: C, 67.83; H, 6.87; N, 20.76 
Foumft: C. 67.46; H. 6.79; N. 20.63 


91 




colorless crystals (EtOH) 
mp.l 66-167^ 

Bementai analysis for CmHjsNsOs 
CalcdJL* C. 65.37; 6.86; N. 19.06 
Found%: C. 6532; H. 6.76; N. 18.83 


92 




pale yellow crystals [fumarate] 
(DMFHso-Pr^O) 
mpJ95-197%(decomposition) 
Elemental analysts Ibr C|»H,tNs-C4H404« 
5/4H,0 

CalodJk C, 57^0; H. 6.12; N, 16.68 
Founds: C. 57.20; H. 6.23; N. 1653 



Example 93 

tert-Butyl 4-[2-(4-dimethylamino-2-phenyl-1 H-lfnida2o[4,5-c]qu(nolln-l -yl)-ethyj]-1 -piperidlnecarboxylate 

[0104] A mixture of 0.69 g of tert-butyl 4-{2-(4-chloro-2-phenyl-1H-lmlda2o[4,5<l-qulnolln-1-yj)othylJ-1-plpertdtne- 
cartoxylate and 7 m) of 50% aqueous dlmethylamine solution was stln^d in a sealed tube at 80»C of outer temperature 
for 2 hours. The reacUon solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and dilsopropyl ether to gh/B 0.52 g of colortess crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 171 .5»C. 



Elemental analysis for C3oH37N503 


Calculated % 
Found % 


C. 72.12; 
C. 71.95; 


H, 7.46; 
H, 7.72; 


N. 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methy!plperazln-1 -yl)-2-phenyl-1 H-lmida2o[4,5-c)-<julnolln-1 -yqethyil-l -plperfdinecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-[2-{4-chloro-2-phenyl-1H-frnlda20-[4,5-c)qulnolln-1-yOethylJ.1-plperidlne- 
cart)oxylate and 1 ml of N-methylplperazlne was stlned at 80»C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as elutlng soh^ents, and washed with a mixture of dilsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystallization from ethyt acetate gave colorless needles having the melting point of from 140 
to141»C 



Elemental analysis for C33H42NQO2 


Calculated % 
Found % 


C, 71 .46; 
C, 71 23; 


H. 7.63; 
H, 7.65; 


N, 15.15 
N. 14.99 



[01 06] in accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




23 
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Exampla 




Physical properties 

(Reorystallizatfon sotvent) 


5 
10 


95 


NHM6 


coioHess orystaJs Gso-PrOH) 

Elemental anaJyais for CaH«>^0,-1/2H|0 
CalcdA a 70.42; H. 734; N, 14.18 
Foumft: C. 70^1; H. 7.23: N. 13^ 


15 


98 


H 


colofiass crystals fiavPr 
mp.l 82-182 

Elementaf analysis for CiiH,7N,0,«l/2H,0 
CalcdA: C. 71.51; H. 7.38; N. 13.45 
FoundX: C, 71.73; H. 7.35; M, 13.09 


20 


97 




eolorlaas needles OleOH) 
mp.l71-172nc 

Bemental analysts for C„H4,Mi02 
CaJcd.X: C. 73.44; H. 7.68; N, 12.98 
FoundX: C, 73.44; H. 7.88; N. 12.93 


25 


98 




cotoHass crystals Cso-PrOH) 
mp,189-190t: 

Bemental analysts for CsH„N,0, 
Calcd.X: a 70.95; 7.28; N. 12.93 
Found%: C, 71^2: K 7 47- N 12^4 


30 
33 


99 


NHBn 


paie brown smorphou* solid 

NMR spactrumff (COCI^in: 

0J»-1J)8(2Hjn),1J5-1.40(3H^).1.43(9a8),lja-l. 

90GKin)^^2.80(2H^)A95-4J»5{2Hjn).4.5»(2Ht 

,*=7JH2),4.9e(2HA^.5Hz).8.11(1H.t.J=5^Hz).7J 

4-7J8(1H,m).7.30-7J5(3Hjn).7.48(2H.d^7^Hz).7. 

50-7J5(4H.m).7.«>-7.e5(2Kin).7^7.9e(2H^) 

IRspeotrum V (KBr) cm-':343e.1680 

Masa spoctrum ni/z:S61(ir) 



40 
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Example 




Physical propartlas 


100 




pals yellow amorphous solid 

NMR spactnim d iCDC\^)ppm: 

1 .00- 1 .08(2H^),1 ^1 ^5(1 H^).l ^8- 1 .42(2H,m),1 . 

43(9H^).1 ^3-1 .90(2H^)2^7(2H J>rs}.3.98(2HJ>rs),4 

.eiC2HXJ=7.5Hz),4.99ttH.d,J=8Hx).7J3-7^5(1H^X 

7-39(2H,d.J=6H2),7.51-7.59(4H^X7.94-7.B7(2Hjn).7 

38-7^9(1H^)J.96-7.97(lH^X8^3(2H.d.J=6Hz) 

IRspeotnim (KBr) cm'':3428.1682 

Mass spectrum m/z:562(hr} 


101 




pale brown amorphous solid 

NMR spectrum d (CDCIsjppm: 

0^-1.08(2H.mXl.25-1.40(3H.m),1.43(9H^).1.80-1. 

85(2H^U^O-2.B0(2H,m).3.79(3H^)^.9O-4.0O(2H^ 

).4J9(2H»t^7.5Hz).4J7(2HAJ=55Hz).0X)S(1HJ)rs) 

,8 JW(2H,d.^-5Hz),731 (1 H.t J=7.5Hz)7.40(2H,d, J= 

8.5Hz},7^1'7.60(4Km)J.6O-7.85(2H.m).7.94(2H.d.J 

:s85Hz) 

Dt spectrum V (KBr) em~^:3432,1892 
Mess spectrum m/z:591(iyr) 


102 


H 


colorless smorphous solid 

NMRspeotrumd (DMSO-d,}ppm: 

0.87(2Kq.J=5Hz).1 ^1 .35<3Hjn). 1 ^8(9H.sXl .75(2 

H.q,»l=7^Hz)^.54(2HXJ=12^H2);j.77(2H,d.J=12^H 

i),4.84(2HXJ=7.5Hx).8^9(1H,tJ=8H2),7JI4C2HAa=8 

H2).7.44(l H.t J=7.5Hz),7.56(1 H,t J=7.5H2) 7.60-7.67 

(3H.m).7.78-7.B2(2H^),7.87(1H,d.J=7.5Hz).8.18(1H, 

4J=7 JHz)3.24(2H.d^Hz)^.03(1 H^) 

IR spectrum V (KBr) cm'^Jt932,169Z 

Mass spectrum m/z:547(ir) 



Example 103 

4-Amino*2-phenyl-1 -{2-(4-pipertdyl)8thyq-1 H-tmldazo[4,5<]qulnollne trtfluoroacetete 

[0107] A mixture of 0.30 g of tert-butyl 4-(2-[4-(4-methoxybenzylamino)-2-phenyl-1H-lmidazo[4.5-c]quinoHn-1-yQ 
ethyl]-l -piperfdlnecarboxylate and 9 ml of trtftuoroacetic add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with diisopropyl ether to give 0.31 g of pale yellow crystals. Recrystalltzation from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224'C. 



Elemental analysis for C23H25N5 • 2CF3CO 


2H • HgO 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H. 4.73: 
H,4.45; 


N, 11.34 
N. 11.61 
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10 



23 



30 



35 



50 



Example 104 

1-[2-(4-ChIoro-2-phenyl-1H-jmidazo[4,5K;]quinolin-1.yl)ethy0.4-p}peridinone 

[0108] A mixture of 0.39 g of H2-{4H:hloro-2.phenyl-1H.|mlda2o[4.5^1quinolln-1-yl)ethylH 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporatedto give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatographv 
using ethyl acetate - n-heptane (1:1) as an eluting so^ent to give 0.32 g of coloriess crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 163 to 165*C. 





Elemental ana 


ysis forC23H2iCIN40 


15 


Calculated % 


C, 68.23; 


H, 5.23; 


N, 13.84 




Found % 


C.68 26; 


H, 5.31; 


N, 13.78 



Example 1 05 



20 1 -(2-(4-Chloro-2-phenyl-1 H-lmlda2o[4.5-c]quinolln-1 -yl)ethyI>4-plperidinone oxime 

[0109] A mixture of 0.20 g of 1 -{2-(4-chIoro-2-phenyM H-imidazo[4,5-c)qulnolIn-1 -yl)ethylM-piperidlnone 0 04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temper«ure for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave coloriess crystals having the melting point of from 201 to 20r C (decomposition) 



Elemental analysis f or C23H22CIN3O • I/2H2O 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


16.33 
N, 16.09 



Example 106 

ten-Butyl 4-f2-(2-phenyl-1 H-lmida20[4,5-c)quinolIn-1 -yf)ethyl)-1 -piperidinecarboxylate 

[0110] A suspension of 0.80 g of tert-butyt 4-[2-(4<hloro-2i)henyl-1H-imidazo^4.5-clquinolln-1-yl)ethyl).1-piperidi. 
necarboxylate and 0,30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the flRrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1- 
1 to 4:1 ) as eluting solvents and washed with dllsopropyl ether to give 0.49 g of pale yellow crystals. Recrystalilzation 
from dllsopropyl ether gave coloriess crystals having the melting point of from 138 to IS^C. 



45 


Elemental analysis for C28H32N4O2 




Calculated % 


C. 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.48; 


H. 7.21; 


N, 12.17 



10111) In accordance with the method of Example 106. the compounds of Examples 107through 109 were obtained. 
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Examplo 




m 


Physical properties 
(ReeryataJOzation solvent) 


107 


-a 


1 


coioHess crystals [hydrochloride] 
(MeOH) 

mp^58-'261 % (decomposition) 

Bemanta] analysis for 

Ci»Ht,N4-2HCI-HxO 
Caled5: C. 53.79; H. 6^1; H. 15.68 
Founds: C. 53.49; H. 6.14; 15.67 


108 


-a 


2 


colorless orystala Diydrochloride] 

(MeOH-CICH|CHbCI) 

fnp;220-233% (decomposition) 

Bemental analysis for 

Ci7H»N4-2HCI-1/2H,0 
Calcd.%: a 56.36; K 6.40; 15.46 
Founds: C. 56^6; R 6.18; N. 15.35 


109 




2 


oolortess orystala [hydrochloridej 

(MeOfHso-PrsO) 

mp.225-'238'C (deoomposition) 

Qamentai analysts for 

C«H„N4-2HCI-1/8H20 
CalodJ^: 81.27; H, 7.41; N. 13.61 
Founds: 61 JOS; H. 7.44; N. 13iS0 



Example 110 

4-Chloro-2-phenyl-H2-(4-piperidyl)ethyq-1H-lmidazo[4,5-c]quinollne hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4-chloro-2-pheny1-1-{2-(N-trtphenylmethyl-4-plperldyl)ethyll-1H-lmldazo(4,5-c]qulno- 
line, 30 ml of methanol end 1 0 m) of tiif iuoroacetic acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trifluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorieaa ilquid was converted into hydrochloride in a conventional 
method. RecfyataiHzatlon from methanol gave colorieaa crystals having the melting point of from 257 to 265**C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recryataliization from methanol 
gave colorteas crystals having the melting point of from 165.5 to Idd.S'C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C23H23CIN4 • HCI • H2O 


Calculated % 
Found % 


62.02; 
C. 62.08; 


H. 5.88; 
H, 5.77; 


N, 12.58 
12.60 
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Fumarate: 
[0114J 



Elemental analysis for C23H23 


CIN4 . C4H4O4 . HgO 


Calculated % 
Found % 


C. 61.77; 
C. 62.04; 


H. 5.57; 
H, 5.40; 


N, 10.67 
N. 10.70 



Example 111 

4-Phenoxy-1 -(2-{4-piperidyl)ethyl)-1 H-imida20[4,5-c]qumollne trifluoroacetate 

[01 151 To a solution of 0.30 g of tert-butyl 4i2-(4-phenoxy.1 H-lmIdazo[4.5-c]-qulnolln-1 -yl)ethylh1 iJiperidinecarbox- 
ylate In 10 ml of methylene chloride, 1 ml of trtfluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1.5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successh^ely 
with isopropanol and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanol gave coloriess crystals having the melting point of from 211 to 216*0. 



Elemental analysis for C23H24N4O • CFgCOgH • l/SHgO 


Calculated % 
Found % 


C. 61.44; 
C.61.26; 


H.5.21; 
H, 5.05; 


N, 11.46 
N. 11.47 



Example 112 

4-Chloro-2-phenyl-1 42-(1 -pipera2lnyl)ethyl)-1 HHmlda20[4,5-c]quinollne methanesulfonate 

[01161 To a solution of 1 20 g of tert-butyl 4.[2-(4-chloro-2-phenyMHHmidazo-(4,5K:]quinolin-1-yl)ethyl]-1-pipera2i- 
necartoxylate In 1 2 ml of 1 ,2-dlchloroethane, 1 .2 ml of methancsutfonic acid was added, and the mixture was stln-ed 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by nitration to give 1 .24 g of colorless crystals. Recrystallbatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270*C (decomposition). 



Elemental analysis for C22H 


22CIN5 . 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C. 49.60; 


H, 5.18; 
H. 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1 -[2-<4-plperidyl)ethyfl'1 H-lmldazo[4,5-c)qulnollne hydrochloride 

[01171 A mixture of 1.57 g of tert-butyl 4H2'(4-amlno-1H-lmlda2o[4,5-c)qu}nolln-1-yl)ethyl)-l-piperidlnecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 wrth 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to gh« 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as etuting solvents, and washed with diisopropyl ether to give 
coloriess crystals. Hydrochloride was prepared in a conventional method. Recrystallteation from ethanol gave coloriess 
crystals having the melting point of from 243 to 244»C (decomposition). 



Elemental analysis for C^yHj^Nj . HCI • 3/4H2O 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H. 8.86; 
H, 8.83; 


N, 20.28 
N, 20.30 



[01 1 81 In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 



60 



were obtained. 
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5 



10 






Example 




B 


m 


Phystcai properties (RecrystaHization solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHjCHgCI-AcOEt) 
mp,253-256'C (decomposftlon) 
Elemental analysis for C2iHf9CIN4 
Calcd.%: C. 69.51; H. 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N. 15.27 


20 
25 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286'*C (decomposition) 
Elemental analysis for C^gH|7CtN4-2HCI 
Calcd.%: C, 51.42; H, 5.12; N. 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp ,266-271 .5^ (decomposition) 
Elemental eriatysis for 
C22H21CIN4-I/2C4H4O4-3/2H2O 
Calcd.%: C. 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H. 5.28; N. 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,25B-267"C (decomposition) 
Elemental analysis for Ci7H)9CtN4-HCi 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.48; N, 15.78 


40 
45 


118 


H 


CI 


2 


colorless crystals [triftuoroacetate] 

(MeOH-iso-PrjO) 

mp^04-207.5'C 

Elemental analysis for 

Ci7H,8Cl2N4-CF3C02H-1/4H20 

Ca)cd.%: C, 46.78; H, 4.20; N, 11.98 

Found%: C. 46.76; H. 4.34; N. 11.89 



50 
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Example 




R2 


m 


Physical properties (Recrystalllzatlon solvent) 


5 


119 


OH 


CI 


2 


pale brown ciystals (CICHaCHgCI-MeOH) 
mp,240-245»C (decomposition) 

Flsmpntnl onoK/ele f#\r 
iiciiuii euiaiysiS lOr 

C17H19CIN4O-I/2H2O 

Calcd.%: C, 60 09; H, 5.93: N, 16.49 
Found%: C, 60.32; H, 5.72; N. 16.41 


10 
15 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp.201-202»C 

u-ioiiioiiiai analysis lOi 

CiaH2iCIN4-CF3C02H-5/4H20 
Calcd.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C. 51 .82; H. 5.12; N. 12 22 


20 


121 




CI 


2 


colorless crystals [trifluoroacetatej 
(EtOH) 

Elemental analysts for 
CiaH,8CIF3N4-CF3C02H 
Calcd.%: C, 48.35; H. 3.85; N, 11.28 
Found%: C, 48.31; H, 3.8B; N. 11.21 


25 
30 


122 


Ph 


H 


2 


colorless crystals (hydrochIoride](EtOH) 

mp,191.5-192.5»C 

Elemental analysis for 

C23H24N4-2HCW20 

Cated.%: C, 61.74; H. 6.31; N, 12.52 
Found%: C, 61.69; H, 6.51; N. 12.44 


35 


123 


Ph 


CI 


3 


colorless fine needles[trfriuoroacetate] 
(EtOH) 

mp,260-263»C (decomposition) 
Elemental analysis for 

C24H25CIN4 . CF3CO2H 

Calcd.%: C. 80.17; H. 5.05; N, 10.80 

Found%: C, 59.94; H. 5.08; N, 10.80 



40 



43 




Example 


RS' 


B 


W 


Physical properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


coioriess cfystals (hydrochlorideKEtOH) 

mp,1 99-201 'C 

Elemental analysis for 

C24H2eN4-HCI-7/2H20 

Calcd.%: C, 61.33; H. 7.29; N, 11.92 

Found%: C. 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


125 


CI 


CI 


CH 


colorless ciystals [trmuoroacetate](MeOH) 

mp,249-255*C (decomposition) 

Elemental analysis for 

CaoHjjClaN^-CFaCOjH 

Calcd.%: C, 55.67; H. 4.30; N, 10.39 

rounuTD. Uf, 93. /b, n, 4.ou, N, 10.4/ 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetatel 
(MeOH) 

mp^55-262*C (decomposition) 
Elemental analysis for C2^H25CIN4- CF3CO2H 
Calcd %' C 60 17*H S OS N in AO 
Found%: C, 59.95; H. 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow ciystals (EtOH) 
mp,169-170»C 

Elemental analysis for C24H23CIN4O-I/2H2O 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C. 67.32; H, 6.06; N, 13.02 


12B 


CI 


H 


N 


colorless crystals [trlfluoroacetate](MeOH) 
mp,260-268*C (decomposition) 
Elemental analysis for C22H22CIN,-Cr3C02H 
Calcd.%: C. 56.98; 4.58; N. 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 



30 



35 




40 



45 



SO 
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Example 






Physical proporties 
(Recrystalltzation solvenO 


5 

10 


129 


CI 


a 

H 


colorless pnams QleOH) 
mp.l91-193"C 

Qamerttal snaiysis for CaH2aCIN4 
Calcdil: C, 70.87; H, 5.93; N. 14.33 
FoundX: 0, 70.70; H. 6.08; N. 14^8 


13 


130 


CI 




coloriess crystals (AcOEt) 

mp,156^157^*t 

Elemental analysie for C^HziCIN* 
CaledS: 70.67; H, 5.93; N. 14.33 
Foufuft: 0. 70.64; H. 5.92; N. 14.21 


20 


131 


CI 




colorioss crystals (EtOH) 
mp.ie9«171*t: 

Bomental analysts for CBHnCIN40 
CalodiL C, 67^6; H, 5.39; N, 14.26 
Founds: C. 67.31; H, 5.55; H, 14.32 


23 
30 


132 


a 




oolorfess crystals [trrfluoroaoetate] 
(Iso-PrOH) 

n^.l 58-1 63^ (decompositioii) 
Elemental analysis for 
C»H,4aNB-2CFaCO,H-3/2HxO 
CalcdJ: C, 4BM; H. 4.42; M. 10.60 
Found%: 0. 48i>4; H. 4.41; N. 10.73 


33 


133 


Mo 




pale brown crystaia (AoOEt) 
mp,88~89t: 

ElomenUI ansiyais for CmHz7N,-HxO 
CaiedX- C. 71.44; H, 7.24; N. 17.36 
Found*: C, It^S; H, 7^; M, 17i» 



40 



45 



30 
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Example 




Physical properties 




(Reerystallization solvent) 






colorless fine needle$[fuiiiarate](EtOH) 






mp^61~272*C (decomposition) 




Elemental analysts for 


134 




CaH„CIN4-1/2C4H*04-5/2H,O 




Calcd.%: C. 60.06; H. 5.88; N. 11.67 






Found%: 60.07; H, SAB; N. 11.60 




SpeoHic rotation 
[aflo":-12J)' (c=:0.1. OMSO) 






coloriess crystals [trtfluoroacetata] 




oX 


(EtOH) 




mpjZI 5-221% (decomposition} 


135 


Elementsi analysis for 

C„H„CIM4-CF,C0,H 
Calcd.«: C. 59.00; H, 5.55; N, 11.01 
Founds: 0, 58.85; H. 5.63; 11.05 


136 


^^^^ 


pale brown crystals [trifluoreacatate] 
(MeOHHsiy-PrOH) 
mp,225-232% (decomposition) 
Elemental analysis for 
CaHaC^INi- CF,COsH 






CalcdJk a 58^4: H. 5.29; N, 11.32 




Found%: 58J09; H. 5^9; N. 11.32 


137 


<3X 


pale brown crystals [trifliioroacetate] 
(EtOH) 

mp^4-2245t; 
Elemental analysis for 
C„H„CIM«S • CF,CO^-3/2H,0 
CalcdJk 0. 51.35; H, 4.68; N. 10.41 
Founds: C. 51.65; H. 4.32; 10.16 
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Example 


R' 


Physical propertias 
(RecrystalHzation solvent) 


138 


n-Bu 


coloriesa crystals (AoOEt) 
mp,130-13l"C 

Elemental analysts for CS1HS7CIN4 
CalcdJl: C, 68i)0; a 7.34; N. 15.10 
Found%: C. 87.76; H, 7.59; M. \AM 


130 


X) 


coiorlass crystals [trifluoroacetata](EtOH) 

mp,13^130.5*C 

Elemental analysis for 

CaH»CIN4-3/2CF,COtH-HxO 
Calcd.X: 53.29; 5.59; 9.56 
FounA: C. 53^3; H. 5.33; N, 9.56 


140 


Bn 


pale brown crystals (AeOEt-iso-Pr^O) 

mp230-234'lC (decomposition) 

Elemental analysis for C24Ht9CtH«*1/4H20 
CalcdJb: C, 70.40; H. 6^8; N. 13.68 
FoundX: C. 70.41; H, 8.27; 13.54 


141 




pale yellow crystals [methaneatiHbnate] 
(MeOH) 

mp,1 96-207'C (deoomposition) 

Elemental vialysis for 

C»HbCIN4- 2CH,S0,H- HtO 
Caicd.S: C, 51.71; H. 5.62; N. 8.93 
Foiind%: C, 51.59; H. 5.42; N. 8.87 
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Example 




PhystcaJ proparties 
(Racryatallization sotvent) 


142 




colorfess ciystals [fumarataKUaOH) 

mp^4^229*C (daoompositiDn) 

Elamantai analysts for 

CSmHuCIn^* C4rU04* HxO 
Caicd.S: C. 62.39; K 5.80; N. 10.39 
Found%: C. 62.46; H, 5^1; M. 10.42 


143 




colorless orystais [fumarate](EtOH) 
mp^l 35*21 6% (decomposition} 
ElamantaJ analysis for 

C24HbCIN40-C4H404* 1/4H,0 

Caled5: 62.10; H, 5.49; N. 10^ 
Foiinii%: 61.94; H. 5.45; N. 10.30 


144 




oolorlass orystais [trifluoroaceiate] 

(Ma01Hs<r-PrtO} 

niPp253*257% (daoomposition) 

Bamantal analysis for 

Cx«HnCIN4S*CF)C02H- 1/2H|0 
CalodJ: C, 55.76; H, 456; 10.00 
Found%: C. 55.67; H. 4.59; N. 9.99 


145 




ooloriess crystals [trif!uoroaoatala](EtOH) 

mp^l 8-225*C (daoomposition) 

Elemental analysis for 

CmH»CIN40S*CF,C02H 
Calod5: C. 55.07; H. 4.62; M 9.88 
Foiind%: C, 54.91; H. 4.69; N. 9.77 


148 




coloriass crystals [trifluoroacetate](MeOH) 

mp;270-277% (decomposition) 

Bemantal analysis Ibr 

C^CIN40,S * CF,COtH 
CalcdJk C. 53.56; a 4.48; N. 9.61 
Found%: C. 5351; H. 450; N. 9.62 
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Example 




Physical proparties 

(RacrystaHization sohrsnt) 


147 




coloHess crystals [fumarata](EtOH} 

mp.l 92-198% (deoomposition) 

Elsmsrrtal analysis for CBHQaFN4-C4H404*HxO 

Caled.%: 59.72; H. 5^0; N, 10.32 

Foumtt: C, 59.81; H. 5.07: N, 10.33 


148 


JX 


colorless crystals [fumararta](MeOH-fso-PrOH) 

mp J84^1 87^ (decomposftion) 

Elemental analysis for CaHaCIFN4-C4H404-H20 

CalodJL- C, 59.72: H. 5.20; N. 10.32 

Found*: C, 80.00; H, 4J1; N. 10J4 


14d 




colorless crystals [fumarat0](MeOH) 

mp,204^209% (decomposition) 

Bemental analysts for C2aHBCIFN4-C4H«04*H|0 

CalcdS: C. 59.72; H, 5.20; N. 10J2 

FoundX: 5953; H, 4.92; N, 10.41 


150 




coloriess crystals [tnfluoroacetateKEtOH) 

mp^60-263*1C (decomposrtion) 

ciemencBi analysis tor Viarl|aOir4N4'Cr3CU2H*n(0 

Calcd.S: C, 50.47; H. 3.73; N. 9.42 

Founds: C. 50.33; H, 353; N. 951 


151 




colorless crystals [trHliioroacetate](MeOH) 

mp,259-261 *^ (decomposition) 

Qemental analysie for CgH,,aF9H4*CFaC02H 

CaledS: C. 5a48; H. 3J22; H. 9.42 

FoundX: C. 50.28; H, 3^; N, 9.46 
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Example 




Physical properties 
(RecryttaJtization aolvent) 


152 




coioriesa cryatala [rnethanasutfbnata] 

(EtOH) 

mpj 95-202% (deoomposition} 

PliknufeitfttI 4m«l%MU4B fif%r 
E_iDlimilUfJ 9I1aljfoi9 1 VI 

CaHaCINe • CH,SO,H • 5/4HxO 
Caicd.%: 54.11; a 5.63; H. 13.72 
Found!: C, 54.13; H. 5.45; 13.63 


153 




cdorfaaa orystaJs [funiarata](llaOH-EtOH) 
mp.1 81 -1 86.5% (decompoaltion) 
Qamontal analysia for 

CaJcd3: C, 59.37; H, 5J7; N. 13.31 
FoundX: C. 59.37; H. 5.11; N. 13.37 


154 




pale yollow fine naedlaa [tnfluoroacatata] 

(EtOH) 

p*Mi 107 '^'90An^ 1 HAnfiftif«n*fffiAfi 1 
•iifr* 1 0# .w^ w 11119 Wiuvn/ 

Bamental analysis for 

CaHBai^-CF,C0,H-1/4H,0 
CaJodJk 58.47; H, 4.64; N, 13.72 
FoundX: C, 56.45; H. 4.58; N. 13.72 


155 


Ph 


coloHeaa crystals [trTfliion>acatato](EtOH) 

mp.250'255% (daoomposition) 

Elemental analysis for C9HoCtN4- CF,COxH 
CalcdJL* a 64JD8; H. AMi N, 0.64 
Found!: C. 63^1; H, 4J2; N. 0.63 


156 




coioriesa erystala [tnfluoroaeetatal(EtOH) 

mp.1 44.5-145.510 

Qafnental analysis for 

CBH^aH^O - CF,CO,H • 3/2HtO 
CalodJk C. 50.66; H. 5J>1; N. 8.08 
Found!: C. 50.44; fi 4.71; N. 0i>4 
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Example 




Physical properties 
(Recrystallization solvent) 


157 




paie grsen crystals[trifluoroecetatB](EtOH) 

mp.174-175't: 

Elementai analyste for 

C^HaaFjNr CF,CO,H-5/4H,0 
CalcdJl: C, 52.44; H, 4.32; N. 9.41 
Found*: C. 52.54; H. 4.19; N, 9.53 


158 


O 


coloriess crystals [trifluon>acetata]CMeOH) 

mp,231'241 % (decomposition) 

Elemental analysis for 

C„H„aM40-CFaC0,H-1/aH,0 
Caled.%: C. 54.82; H. 4.60; 11.12 
Found*: C, 54.73; H. 4.42; N. 11.21 


159 


O 
r 


colorless crystals [trifluoroacetste](EtOH) 

mp;{56-261 % (decomposition) 

Elemental analysis for 

C„Ht,CIM4S* CFaCOsH* 1/4HtO 
CalcdJfc C, 53.59; H. 4.40; N, 10.87 
Found*: C, 53.53; H. 4.33; N. 10M 


160 


"O 
n 


cdorfess crystals [trifluoroecetate](MeOH) 

mp J270-273% (dooomposition) 

Bemental analysis for 

C»H„CIH,- CFjCOiH- 1/2H,0 
CalcdJk C. 52.44; H. 4.60; N. 16.68 
Found*: 52.15; 4.74; N, 16.95 


161 


p 


pale brown crystals [trifluoroaoetate] 

(EtOH-Et^O) 

mp^-203.5% 

Bemental analysis for CsHaCINsS'CFaCOsH 
CalcdJk C, 51.61; H. 4.13; 13.68 
Found*: C. 51.48; H, 4.22; H. 13.52 
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Example 


R' 


Physical properties 
(Recrystailizatlon solvenO 


162 




pale yellow crystala Diydn>chloride]Gso-PrOH) 

mp^45-249% (decomposition} 

Elementsl snarysis for C24H0FN4*2HCI*3/4HxO 
CsJcd.X: 60.70; H. 6.05; K 11.80 
Found%: C. 60.81; H. 5^3; N. 1 1.72 


163 


F 

F 1 F 
F 


colorless crystals [hydrochloride](EtOH) 
NMR spectrum d 

(DMSO-d^pm:1 .30-1 .40(2H^).1 35-1 .70(1 H.m).1 .70 
-1.80(4H,mU.65-2.80(2H,m)^.10-3.25(2H.m).3.17(3H 
^).4.73{2HX^7.5H3K).7^7(1IU,»l=7.5H2)3iW(1H^ 
73Hz)^ .55-B.85(2H.m)3 J4(l HJbrs),9.06(1 H Are) 


164 




pale brown crystals (AcOEt) 

mp,17ft-177.S*t 

Elemental analysts for CgHnNs 
Calcd.%: C. 74.36; H. 6.78; fi 18.85 
Feiinctt: C. 74.09; H. 6.90; N. 18.69 


165 




ooioHess oryatals Diydroohloride] 

(MeOt*HsoHPrOH) 

mp^300t^ 

Elemental analysis for C»HnF,M4-2HCi*1/2HxO 
CalcdJt a 57.70; H, 5.42; M. 10.77 
FbundX: C. 57.72; H, 5.12; N, 10.79 


166 


P 


pale yellow orystala Gso-PrOH) 
mp.166-187^ 

QsmenUl analysis for CnH24H40-HtO 
CalcdJK: C, 69^2; H. 6.92; 14.80 
FoundX: C. 69^; 6.97: N. 1439 



40 
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Example 




PhysToal properties 
(Recrystallization solvent) 


167 




colorless orystals [hydrochloride] 
(EtOH) 

mp;^18-219*t 

Elementai analyst's for C2iHt4N«*3HCI 
CalcdJl: C. 53 68: H. 5 7d- N 17 89 
Found%: C, 53.63; H. 6J)1; N. 17.89 


168 


p 


pale yellow crystals [hydrochlortde] 
(MeOH) 

iiip^93-298% (decomposition) 
Elemental analysis for 
CtiH2,N5S-2HCI*HxO 

FoundX: C. 53.59; H. 5.71; N, 14.82 


168 


p 


pale yellow crystals [hyifaiochloride] 
(EtOH) 

mp,196-t99"fe 
Bemental analysis for 
CBHMN4S-2HCI-3HbO 

PmImI V* K9 A^k» U It A-t- hi ft 

v*aioa.». a&.^o, n, o.^i, n, i i.i4 
FoundX; 52.44; H. 6.68; N, 11.13 


170 


p. 


pale yellow crystals [trifltioroacetate] 

(EtOH) 

mp;228-229*X: 

Elemental analysis for 

CnH„N4S-3/2CF,CO|H- ^/2Hfi 
CaiodJ(: C, 54.73; 5.03; N. 9.82 
Foiind%* C 54 46-H 4 91* IL 10 00 


171 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp^74'277% (decomposition) 

Bemental analysis fer 

CbH|,M4S-2HCI-5/4HsO 
(ModS: C. 56.84; H. 6.33; N. 1153 
Found%: C. 56.79; H. 6.11; 11.51 
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Example 




R* 


Riysieal propertiat 
(Recrystalfization solvant} 


172 


A. 

/ Ma 


CI 


oolortess crystals [trrfluoroacatata] 

OEtOH) 

mp,189-1D0t; 

EJamental analysis fbr 

CbHisCIN4S-3/2CF,C02H 
CaledS: C, 51^9; 4^4; N. 9.63 
Founds: C. 5134: H. 4^9; N. 9.65 


173 


6 

r 


CI 


ooloriaaa oryvtala [trifiiioroacetatB] 
(EtOH) 

inp.194-195^ 

Elamantai anatysia for 

CBHaCIN4S-5/4CF,COtH 
CalodJK: C, 53.16; H, 4.42: 10.12 
Founds: C. 53.18; H. 4^9: N. 10.39 


174 


"p 

/ 


Ma 


pala brown cryatals Diydroohlorida] 
(EtOH) 

inpJE45J-246.5X 

Qamantal analysis fbr 

CBH»N,-2HCt-3/2H,0 
Colodik C, 5732; H. 638; N. 15^4 
FoutmA: a 57.65; H, B.33; N, 15.23 


175 


"•p 

/ 


Ma 


pala brown oryatals [hydroohlorida] 
(EtOH) 

mp^4-225t; 

Elamantai analyala for 

CnHtjN, • 2HCI • 5/2H|0 
CalodJk C. 56.21; H, 6.97; N, 14.25 
Found%: C. 55.95; H, 6.70; N. 14.23 


176 


H 




ooloriaaa pn8m8[tnfluoroaoatata] 

(EtOHHao-Pr,0) 

mpJ893-1923t: 

Qamantal analyaia for 

CbHbFN40-CF,C0^ 
Calcd3: C. 59.52; 4.80; N. 11.11 
FeundX: C. 59.41: H. 4J9; N. 11.16 
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Example 




(Recrystallization solvent) 


177 


OPn 


eoloriess crystals [trifluoroacetata] 
(EtOH) 

mp214.5-2153t; 
Elemental analysis for 
CaHaN40- CFjCOjH- 1/2H,0 
Calcd.%: C, 85.14; H, 5^9; N. 9.80 
FowidX: C. 65.40; H. 5i>7; K 9.85 


178 


NHPh 


coloHesa crystals (MeOH-iso-PrOH) 
mp,191-194^ 

Elemental analysis for CsH»N, 
waloci.9. 1 i fit e.5M, n, 
FoundX: C, 77.76; H. 639; N. 15 J6 


179 


NHIIe 


pale yellow crystals [hydrochlorida] 

Gso-PrOH) 

mp.209-Z10*C 

Bemental analysis for 

C^HnM5-2HCI-7/4H,0 
CaSodJ: C, 5e.o3; n, o.os, i^jsm 
Found%: C. 58.88; H. 6.51; 14.13 


180 




coleHeas crystals [hydrochloride] 
(MeOH) 

mp;U»-206J% 

Elemental analysis for 

C»HaN,-2HCI-5/2H,0 
CaledJL- C, 58.02; H, 7.01; N. 13.53 
FotftdS: C, 58.01: H. 7.02; N. 13.50 


181 


H 


ooloHosa crystals [hydrochloride] 
(EtOK) 

mp^10-212*t 

Qemental analysia for 

C»H»N8*2Ha*H,0 
Calcd.%: C, 62.15; H. 6.B2; N, 13.94 
Fcwnd%: C, 81.99; H, 6.44; N. 13.85 
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Example 




Physical properties 
(ReorystaOization solvenO 


182 


NHBn 


eoloHeia crystals [hydrochlonda] 

(tso-PrOH) 

mp^44'245% 

Elemental analym for 

IV U M.*9Hni-3/ai4-0 
Vj^riji ri5 ■ zn wi ■ J/ ^rijw 

Calcd.X: C. 65.75; H, 6.35; N, 12.78 

FoitnA: 65.81; H, 8.13; N. 12.68 


183 




pale ysnow crystala [hydrocKleridel 
(EtOH) 

n9J8&-193% 
Elemental anatysia for 

Calcd.%: C. 57.29; H. 8.13; H. 13.82 
Founitt: C, 57.46; K 5.98; N. 13.77 


184 




pale yellow orystala Diydroehloride] 
(EtOH) 

rr9;231.5-232% 
Bementsl analysis for 

Calcd.X: 58^; H, 6.72; H. 14.55 
Found%: C. 58.12; H. 6.93; 14.48 


18S 


X) 


colorieas needles DiydroehJonde] 
(EtOH) 

mp,187-189% 
Elemental analysis for 

CalcdJ: C. 63.93; H. 6.99; N, 13.31 
Found%: 64.05: H. 6.93; N. 13.32 


186 


X) 


colorieas crystals [hydrocMoride] 

(EtOH-iso-PrOH) 

mpJ94^195% 

Elemental analysis for 

Ci7HiiN,0-2HCJ-3/2HsO 
CalodJl: 59.89; H, 6.70; H, 12.93 
Founds: C, 59.72; H. 6.64; N. 12.85 



Example 167 

1 -[2-(N-n«Butyl-4-plperictyl)ethy(]-4-chloro-1 H-lmlda2o(4,5-c]quinollne hydrochloride 

[01191 To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)elhyl)-1 H-imida20-[4,5-c]quinoline triftuoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylformamWe, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed auocessively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved In tetrahydrof uran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a coloriess solid. Hydrochloride was prepared In a conventional method. Recrystallteatlon from a mixture of 
methanol and ethyl acetate gave coloriess crystals having the melting point of from 144 to 158*C. 



Elemental analysis for C21H27CIN4 . 2HCI • VZH^O 


Calculated % 
Found % 


C. 55.70; 
C, 55.80; 


H. 6.68; 
H, 6.66; 


K 12.37 
N. 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plperfdyOethyO-4<hIoro-1 H-lmlda2o[4.5-clquinoline 

15 [0120] To a solution of 0.60 g of 4-chloro-1 •{2-(4-piperidyl)ethyl]-1 H•imida20^4.5-clquinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dilsopropyl ether, and the precip- 
itated crystals were collected t>y filtration, and washed with diisopropyl ether to give 0.45 g of coloriess crystals. Re- 
crystallization from a mixture of methylene chloride and dilsopropyl ether gave coloriess crystals having the melting 

20 point of from 1 83 to 1 86.5"C. 





Elemental analysis for CY9H2tCIN40 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


23 


Found % 


C, 63.81; 


H, 5.87; 


N, 15.81 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 
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Exannple 




B 




m 


Physical properties 
(Recrystalllzatlon soh^ent) 


189 


Ph 


H 




2 


oolorlass QrystaJs Gso-PrOH) 
mp,i87-16B*fe 

CalodJK: C. 71.19; H. 6.22; N. ^2M 
FounA a 71.00; H. 6.18; N. 13^6 


190 


H 


CI 


BnH'^ 


2 


ooloriess crystalt (hydrochlorida] 
(EtOH) 

mp^3&-246X (decomposition) 
Qementai analyais for 

Calcd.%: C. 60i)1; H. 5.35; 11.66 
Found!: C. 60i>1; H, 5.62; N. 11.67 


191 


H 


H 


B„H^ 


1 


colortass crystals Diydrochloride] 
(aOH) 

mp j48-257*t^ (daeomposrtion) 

Elemofital snsiysis for 

CaHtsCIN4- HCI - IMH^O 
Calcd.%: 63 J6; 5.72; N. 12.97 
Foundk 63^8; H. 5.80; N, 12.93 


192 


Ph 


H 


-a 


2 


ooloriass crystals iCH^C^-'mor-Pr^O) 

im>.154.5-160% 

Elamontai analyais for 

C0H|8CIN«OM/8HtO 
CaIcd.S: 69 JM; 5.85; 12.87 
Found!: C. 68.78; H, 5.78; N. 12.71 
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Exampla 




m 


Physical propaitias 




(Recrystaflization solvenO 


5 








colorless crystals [hydrochloride] 
(MeOHHso-Pr^O) 










inp^89-280% (dooomposition) 




193 


1 


Elemental analysis for 


10 








C»H24N4-2HCI-3/4H20 
CaledJb: C. 62^7; H, 6^6; N. 12.65 
Found%: 62^6; H, 8.45; 12.60 










colorless crystals Qiydrochlonde] 


13 








(MsOH-iso-PrjO) 






Ok 




mp ,150-156% (deoomposition) 




194 


2 


Elemental analysis for 
Cs4H,.N4-2HCl-1/2HiO 


20 








Caled5: C, 63.71; H, 6.46; N, 12^8 
FouncO: a 63.90; H. 6.68; N. 12.11 



Example 195 

25 

4-Ch!oro-1-[24N-(4-nuorophenytsutfonyl)-4-pipericlyl]ethyl]MH-imlda2o44,5K:|quin^ 

(0122J To a suspension of 0.60 g of 4-chloro-1-{2-(4-pfperidyf)ethyl]-1 H-lmlda2o-(4,5-c]qulnolln8 trtfluoroacetat© and 
0.32 g of potassium carbonate in 2 ml of N,N-dimethyffomriamlde. a solution of 0.23 g of p-fluorobenzenesulfonyt chlo- 
50 ride in 3 ml of N,N-dimethylfomiamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 78.5*C. 

35 



Elemental analysis for C23H22CIFN4O2S 


Calculated % 
Found % 


C, 58.41; 
C. 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N. 11.88 



40 

Example 1 96 

1 -{2-(N-Methanesulf onyl-4-plperidyl)ethyO-4-phenoxy- 1 H-imlda2o[4,5-c]-qulnollne 

45 [0123] To a solution of 1 .00 g oT 4-phenoxy-1 -{2-(4-plper1dyl)ethyl)-1 H-lmlda20-{4,5-c]qulnollne trifluoroacetate and 
0.57 ml of triethytamlne in 10 ml of methylene chloride. 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the soh/ent was evaporated to give 
a colortess liquid. The resulting coloriess liquid was solidified with ethyl acetate, and the solid was washed with diethyl 

50 ether to give 0.80 g of coloriess crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colortess crystals having the melting point of from 173.5 to 176*0. 





Elemental analysis for C24H2eN403S 


55 


Calculated % 


C, 63.98; 


H. 5.82; 


N, 12.44 


Found % 


C, 64.01; 


H, 5.96; 


N. 12.28 



[0124] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-i80-Pr20) 
mp.201.5-202'C 

Elemental analysis for C30H3QN4O3S 
Calcd.%: C, 60.42; H, 5.74; N, 10.64 
Founci%: C. 68.46; H. 5.83; 10.53 


198 


EtOgC 


colorless crystals (AcOEt-iso-Pr20) 
mp.132-133«»C 

Elemental analysis for 0251-123^403 
Calcd.%: C, 70.25; H, 6.36; N, 12.60 
Found%: C, 70.13; H. 6.34; N, 12.50 


199 


BnOzC 


yellow liquid 

NMR spectrum 5 (COCyppm: 

1 .31 (2H,br8),1 .50-1 .70(1 H,m),1 .78(2H,br3),2.00(2H,q, J= 7,5H2),2.81 (2H,bre),4.23(2H, 
brs),4.63(2H,t,J=7.5H2).5.1 3(2H.s).7.25(1H,t.J=7Hz),7-30-7.40(5H.m).7.39(2H.d,J= 7H2). 
7.44(2H,t.J=7Hz).7 50(1H.td.J=8.5,1H2),7.57(1H.t d,J=8.5.1H2),7 90(1H,dd.J*e.5,1H2), 
7.94(1H.8),8.04(1H. dd,J=8.5,1H2) 
IR spectrum v (liq.) cm-i:1698 
Mass spectrum m/2:506(M-*-) 



Example 200 



4-{2 -(4-Amlno-1 H-lmlda2o t4.5-clqulnolln-1 -yl)ethyO-N-methyH -plperidlne-cartwthioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-{4-piperidyl)ethyl)-1 H-imida2o(4,5-cl-quinolIne and 0.37 g of methyl- 
isothiocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 9 of colorless crystals. Recry8talIl2atlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 218*C. 



Elemental analysis for C^oH24NeS • I/2H2O 


Calculated % 
Found % 


C. 60.45; 
C. 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21 .97 



[0126] in accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chioro-2-phenyl-1 H-lmlda2o[4,5-clquinolin-1 -yl)ethyl]-N*methyl-1 -piperidinecarbothioamide 
[0127] 

Appearance: colorfess crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220*C (decomposition) 
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10 



15 





Elemental anal 


ysis for C25H26CIN5S 






Calculated % 


C, 64.71; 


H, 5,65; 


N. 15.09 


5 


Found % 


C.64 80; 


H, 5.62; 


N, 14.96 



Example 202 

1 i2 -(1 -Amidino-4-plperidyl)elhyl]-4-chloro-2-phenyl-1 H-bnlda2o[4,5-cJ-qulnonne hydrochloride 

[01281 A solution of 0.75 g of 4-chloro-2-phenyl-H2-(4-plpertdyl)ethylJ-1H-lmidazo-{4.5-cIqulnollne. 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethytamine in 5 ml of N.N-dimethylfomriamide was sttn^d 
at room temperature for 1 9 hours The reaction solution was concentrated and the residue was added with ethanol. 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallization from 
ethanol gave colortess crystals having the melting point of from 270 to 273'C (decomposition). 





Elemental analysis for C24H23CINe • HCI 


. I/2H2O 




Calculated % 


C. 60.25; 


H, 5.89; 


N. 17.57 


20 


Found % 


C, 60.47; 


H.5.61; 


N. 17.36 



[0129] As an example of the excellent effects of the compounds according to the present invention, experimental 
results of inhibitory actions against production of TNF- a and IL*1p In human cells will be shown below 

1 . Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 \lI of Novo-hepartn 1000 (Novo-Nordlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
^ medium (Nissui Phanmaceutk^l Co.) containing 2 mM L -glutamine (Ufe Technologies), 2.5 U/ml pen«illin-2.6 jig/hrtL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1x1 0^ cells/ 
mL. 

^ 2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 M.M, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from10-^«Mto10-*M. 

^ 3. Treatment of cells with medteaments 



53 



[01 32] 1 0 (iL of 1 ^g/mL lipopolysaccharide (LPS) was added to a 96-weil (flat bottom) plate for ceil culture. MicroTest 
III ^ tissue culture plate (Becton Dtekinson), containing 180 ^L of the PBMCs in the aforementioned medium. After 
30 minutes. 10 (lL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic nd end Incubated at 37*C for 1 6 hours In an atmosphere of 5% CO2. 

4. [determination of human TNF-a and human IL-lp 

[01 33] An enzyme immunoassay by the sandwich method was perfomied to determine the human TNF- a and human 
IL'lp in the culture supernatant. The anti-cytokine antibody (the flrst-antlbody) was diluted and placed in a 96-weiI 
mk:rotIter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well end Incubated. Then the second-antibody against cytokine and the thlrd>antibody agairut the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzidine solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric add. and then the absoit>ance at 450 nm of each well was measured by a 
microplale reader, M-Vmax^ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
catton software. Softmax^ (Molecular Devices), in comparison with the calibFation curves obtained by using the re- 
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combinant q^oklnes as the standards. For determination of human TNF-a, monoclonaJ antJ-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Phamia Blotechnologie Hannover), peroxidase conjugated donkey antl- 
rabblt IgG (Jackaon ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antlbodys and the standard for the calibration curve, respectivety. For determination of human 
5 lL-ip, monoclonal anti-human IL-ip (Cistron), polyclonal sheep anti-human IL-1p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemfcon IntematlonaO. and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134J In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine Induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- o production in human cells 


Compounds 


Administered concentraUon (^mcl/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production In human celts 


Compounds 


Administered concentration (^mol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 80 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


84 


14 


Example 113 


104 


109 


116 


98 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearty Indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against productk>n of TNF and lL-1 . 

Industrial Applicability 

[01371 The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
50 and are extreameiy useful as preventive or therapeutfc agents of diseases mediated by these cytokines. 



Claims 

55 1 . A 1 H-Imidazopyrldlne derivative represented by the following general fomiuia or a salt thereof: 
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wherein represents hydrogen atom, hydroxyl group, an alkyi group which may have one or more substrtuenls, 
a cyctoalkyi group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substltuents. a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocycllc or a heterocyclic ring which may be 
substituted with one or more alkyi groups, alkoxyl groups, or halogen atoms; R3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an Integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of and R* is not hydrogen atom. 

A 1 H-imidazopyridine derivatwe represented by the following general fomiula or a salt thereof: 



wherein Ri represents hydrogen atom, hydroxyl group, an alkyi group which may have one or more substltuents, 
a cycloalkyi group whteh may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substltuents, a cyclte amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclte or heterocyclte ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R* represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an alkanoyi group which may 
be substituted, an alkoxycarbonyl group, benzyloxycartwnyl group, a thiocarbamoyi group which may be substi- 
tuted, an alkanesulfonyl group, a benzenesulfonyl group whteh may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A is benzene ring or thiophene 
ring. 

A medicament which comprises as an active ingredient the 1 H-lmidazopyridine derh/alive or a phamiacologfcally 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 whteh is used for preventive or therapeutte treatment of a disease in whteh 
a cytokine Is mediated. 
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